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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volume,  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  send  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Green 
wich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  WashingUmj  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient 

SIMON  NEWCOMB, 

WASHiiffiTov,  Jime,  188B. 
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CORRECTIONS. 


Hie  American  MnUical  Almanac  for  1888  (FirH  EdUion). 
Page  S48,     Ann.  Var.  in  Dec.  of  6  Ononis,  for  -~2'  .93  read  +2  TQS 


Ephtmeris for  J 888  (First  Edition  only). 


Page  203,  R.  A.  of  6  Ursae  Minoris, 

294,  47  Cephei  (U.)     Ann.  Var.  in  K.  A., 

297,  p  Chamsleontis,         "  " 

297,  a  Canum  Venat.,         "  " 

298,  4  Uree  Minoris,  "  «< 

298,  p  Bootis,  Ann.  Var.  in  Dec, 

299,  6  Ur8»  Minoris,  Dec, 

300,  e  Lyroe,  R.  A., 


for  20«.008 

"  +7-.5I52 

««  +3-.3706 

«*  — 0-.3349 

"  —  ir>".60"» 

"  20".24 

«  30".79l 


302  to  312,     To  the  R.  A.  of  a  Ursa  Minoria  apply  the  correction  — 0«.04 
322,    Dec.  of  1 1  Orioois,  for  South 


read  20*  080 

li  4.7-.7152 

''  +3>.3996 

«  +2^.8157 

u  _o..3249 

"  -ir>".965 

«  40".24 

««  28-.79I 

read  North. 


Page  4»7,    Doe.  31'  2h, 


I^fhtmeris  for  1890. 

for  in  Perihelion  reoi/  ®  in  Perihelion. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  YEAR  1891,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  1I5TH  AND  THE  BEGINNIMO 
OF  THE  116th  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO-— 


«( 


« 


u 


M 


The  year  6604  of  the  JuliaD  Period ; 

7999-7400  of  the  Byzantine  era,  the  year  7400  commenciDg  on  September  Ist; 
5651-52  of  the  Jewish  era,  the  year  5652  commencing  on  October  3d,  or,  more  exactly, 

at  sunset  on  October  2d ; 
2644  since  the  foundation  of  Rome,  according  to  Varro; 

2638  since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    assigned   to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747tii ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birdi  of  Christ; 
2667  of  the  Olympiads,  or  the  third  year  of  the  667th  Olympiad  commencing  in  July, 
1891,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3988  of  tiie  Julian  Period ; 
2203  of  the  Grecian  era,  or  the  era  of  the  Seleuridie; 
1607  of  the  era  of  Diocletian  ; 

2551  of  the  Japanese  era  and  to  the  24th  year  of  the  period  entiUed  '^Meiji." 
The  year  1309  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on   the  7tii  day  of 
August,  1891. 

The  first  day  of  January  of  the  year  1891  is  the  2,41],734tfa  day  since  the  commencement  of  the 
Julian  Period. 


« 


M 


« 


CHRONOLOGICAL  CYCLES. 


Dominiral  Letter D 

Bpact 20 

Lunar  Cycle  or  Golden  Number     •    •    •    11 


Solar  Cycle 24 

Roman  Lidiction 4 

Julian  Period 6604 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O  The  Sun. 

C  The  Moon, 

g  Mercury. 

9  Venus. 

0  The  Earth. 


^  Mara. 

]l  Jupiter. 

>2  Saturn. 

§  Uranus. 

^  Neptune. 


SIGNS  OF  THE  ZODIAC, 


Spring 
Signs. 


Summer 
Signs. 


1. 

<Y*  Aries. 

2. 

y    Taurus. 

3. 

n  Gemini. 

4. 

ZB  Cancer. 

5. 

il  Leo. 

6. 

W  Virgo. 

Autumn 
Signs. 


Winter 
Signs. 


7.  £^  Libra. 

8.  m  Scorpius. 
/  Sagittarius. 
VJ»  Capricornui 
ts.  Aquarius. 
H  Pisces. 


ASPECTS. 

($  Conjuuctiou,  or  having  the  same  Longitude  or  llight  Ascension. 
D  Quadrature,  or  differing  90^  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS, 


Q 

Ascending  Node. 

8 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East 

W. 

West 

o 
/ 
// 

h 
m 

■ 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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AT  GREENWICH  APPARENT  NOON. 


• 

1 

1 

o 

1 

1 

o 

1 

Thur. 

Frid. 

2 

Sat. 

3 

sew. 

4 

Mon. 

5 

Tiies. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

sew. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat 

17 

SUI^. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

sew. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

sew. 

32 

THE  SUN'S 


Apparent 
Right  Aaoension. 


h     m        • 

18  47  9.38 
18  51  34  20 

18  55  58.71 

19  0  22.85 
19  4  46.59 
19    9    9.89 

19  13  32.74 
19  17  55.10 
19  22  16.94 

19  26  38.24 
19  30  58.97 
19  35  19.09 

19  39  38.58 
19  43  57.41 
19  48  15.57 

19  52  33.03 

19  56  49.76 

20  1    5.76 

20  5  21.02 
20  9  35.52 
20  13  49.24 

20  18  2.18 
20  22  14.33 
20  26  25.68 

20  30  36.23 
SO  34  45.98 
20  88  54.94 

20  43  3.09 
20  47  10.43 
20  51  16.97 
20  55  22.70 

20  59  27.63 


Diff.  for 
1  HoQr. 


a 
1.041 

1.087 

1.013 

0.997 
0.960 
0.962 

0.943 
0.922 
0.900 

0.876 
0.851 
0.823 

0.798 
0.771 
0.742 

0.711 
0.680 
0.649 

• 

0^18 
0.586 
0.564 

0.522 
0.490 
0.457 

0.423 
0.390 
0.357 

0.323 
0.290 
0.256 
0.223 

10.189 


Apparent 
Declination. 


S.23 


// 


0  40.2 
22  55  27.9 
22  49  48.2 

22  43  41.3 
22  37  7.3 
22  30    6.5 

22  22  39.0 
22  14  45.0 
22    6  24.8 

21  57  38.6 
21  48  26.6 
21  38  49.1 

21  28  46.5 
21  18  19.0 
21     7  26.9 

20  56  10.6 
20  44  30.3 
20  32  26.5 

20  19  59.4 
20  7  9.4 
19  53  56.8 

19  40  22.1 
19  26  25.6 
19  12    7.6 

18  57  28.4 
18  42  28.5 
18  27    8.2 

18  11  28.0 
17  55  28.2 
17  39  9.1 
17  22  31.2 


DUr.  for 
1  Hoar. 


•f  1 2.44 
13.58 
14.72 

+I5.85 
16.97 
18.09 

4-19.20 
20.30 
2I.:)8 

4-22.46 
23.52 
24.58 

•1-25.62 
26.65 
27.66 

•1-28.67 
29.66 
30.64 

•1-31.60 
32.55 
33.48 

•1-34.40 
35.30 
36.19 

-1-37.06 
37.91 
38.75 

•1-39.58 
40.39 
41.19 
41.97 


Semi- 
diameter. 


6 
6 
6 


18.41 
18.41 
18.40 


18.38 
18.36 
6  18.33 


6  18.30 

6  18.27 

6  18.23 

6  18.19 

6  18.15 

6  18.10 

6  18.05 

6  17.99 

6  17.93 

6  17.86 

6  17.79 

6  17.71 

6  17.63 

6  17.55 

6  17.46 

6  17.36 

6  17.26 

6  17.15 

6  17.04 

6  16.92 

6  16.79 

6  16.66 

6  16.52 

6  16.38 

6  16.23 


S.  17     5  34.8   -^42.73     16  16.08    68.27     13  48.17      0.331 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
[Meridian 


71.09 
71.04 
70.99 

70.94 
70.88 
70.82 

70.75 
70.68 
70.61 

70.53 
70.45 
70.37 

70.28 
70.19 
70.10 

70.01 
69.91 
69.81 

69.71 
69.61 
69.51 

69.40 
69.29 
69.18 

69.07 
68.96 
68.85 

68.73 
68.62 
68.50 
68.39 


Kqoation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


m       a 

3  44.85 

4  13.03 

4  40.90 

5  8.41 

5  35.51 

6  2  18 

6  28.40 

6  54.14 

7  19.35 

7  44.03 

8  8.13 
8  31.63 

8  54.50 

9  16.71 
9  38.26 

9  59.10 
10  19.23 
10  38.62 

10  57.27 

11  15.16 
11  32.28 

11  48.62 

12  4.16 
12  18.91 

12  32.87 
12  46.03 

12  58.39 

13  9.95 
13  20.71 
13  30.67 
13  39.82 


DUr  for 
1  Honr. 


1. 181 
1.167 
1.153 

1.137 
1.120 
1.102 

1.083 
1.062 
1.040 

1.016 

0.965 

0.939 
0.911 
0.882 

0.852 
0.821 
0.790 

0.759 
0.727 
0.695 

0.663 
0.631 
0.598 

0.565 
0.532 
0.499 

0.465 
0.432 
0.398 
0.365 


Vors.— ^The  mean  time  of  eemidiameter  paaaing  may  be  foond  by  subtraotin^  OMO  from  the  aidereal  time. 

The  sign  4-  preflzed  to  the  hourly  change  of  declination  indicatee  that  eoath  deolinatioiis  are  decreasing. 


IL 
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AT  GBEENWICn  MEAN  NOON. 


i 

•9 

o 


Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 


;  Wed. 

I  Thur. 

Frid. 

SaL 

SUN. 
I  Mon. 
I 

Tiies. 

Wed. 

Thur. 

Frid. 

Sal. 

SUN 

Mon. 

Tiies. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

,  Sat. 

\SUN 


i 

• 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

IS 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
426 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparant 
Bight  AsoeottOD. 


h  m   • 

18  47  8.69 
18  51  33.43 

18  55  57.85 

19  0  21.91 
19  4  45.57 
19  9  8.79 

19  13  31.56 
19  17  53.85 
19  22  15.62 

19  26  36.85 
19  30  57.51 
19  35  17.56 

19  39  36.98 
19  43  55.75 
19  48  13.85 

19  52  31.25 

19  56  47.93 

20  1  3.88 

20  5  19  09 
20  9  33.54 
20  13  47.22 

20  18  0.12 
20  22  12.23 
20  26  23.54 

20  30  34.06 
20  34  43.78 
20  38  52.71 

20  43  0.83 
20  47  8.15 
20  51  14  67 
20  55  20.38 


DUTfoi 
1  Hoar. 


ft 
1.037 

1.094 

I.OIO 

0.994 
0.077 
0.0.59 

0.940 
0.919 
0.897 

10.873 
0.848 
0.822 

0.796 
0.708 
0.739 

0.709 
0.678 
0.647 

0.616 
0.584 
0.559 

0.590 
0.488 
0.455 

9:499 
0.389 
0.356 

0.399 
0.989 
0.955 
0.999 


321   20  59  25.291  10.188 


Apparent 
DaoltoAtloD. 


« 


S.  23  0  40.9 
22  55  28.8 
22  49  49.4 

22  43  42.7 
22  37  9.0 
22  30    8.4 

22  22  41.1 
22  14  47.4 
22     6  27.4 

21  57  41.5 
21  48  29.8 
21  38  52.6 

21  28  50.3 
21  18  23.1 
21     7  31.4 

20  56  15.4 
20  44  35.4 
20  32  31.9 

20  20  5.1 
20  7  15.4 
19  54     3.2 

19  40  28.8 
19  26  32.6 
19  12  14.9 

18  57  36.1 
18  42  36.5 
18  27  16.6 

18  11  36.7 

17  55  37.2 

17  39  18.4 

17  22  40.7 


DUKfor 
1  Hoar. 


4-19.43 
13.57 
14.71 

+  I.S.84 
16.96 
18.08 

•»-19.19 
90.99 
21.37 

+99.45 
9:5.5 1 
94.57 

•1-95.61 
96.64 
97.65 

4-98.66 
99.65 
30.63 

•»-3i.59 
39.54 
33.47 

•l-:J4.39 
35.99 
36.18 

+37.05 
37.91 
38.74 

+39.57 
40.38 
41.18 
4 1 .95 


S.    17 


5 


44.6    +42.7i 


Equation  of 

Time, 

to  be 
Sabtncted 

fh>m 
Mean  Time. 


m       • 

3  44.77 

4  12.95 

4  40.81 

5  8.31 

5  35.41 

6  2.07 

6  28.29 

6  54.02 

7  19.23 

7  43.90 

8  8.00 
8  31.50 

8  54.36 

9  16.57 

9  38.12 

• 

9  58.96 
10  19.09 
10  38.48 

10  57.13 

11  15.02 
11  32.14 

11  48.48 

12  4.03 
12  1879 

12  32.75 
12  45.91 

12  58.28 

13  9.85 
13  20.62 
13  30.58 
13  39.74 

13  48.10 


DiAfor 
iHoar. 


a 
1.181 

1.167 

1.153 

1.137 
1.190 
1.109 

1.083 
1.069 
1.040 

1.016 
0.991 
0.965 

0.9:«) 
0.911 
0.889 

0.859 
0.891 
0.790 

0.759 
0.797 
0.695 

0.663 
0.631 
0  598 

0.565 
0.5:)9 
0A\f9 

0.465 

0.4:)9 

0.398 
0.365 

0.:)3i 


I    Nom. — ^The  eeniM  in  meter  for  mean  noon  may  bo  .iMumod  the  name  .is  that  for  appurcot  noon. 

The  aisii  +  prt'flxi'O  to  thn  hourly  rhanfjoof  dcrlio.ttion  indicates  that  nonih  dorlinationa 
I  are  dttrrcaninsr. 


SUenal 

TIflM, 

or 

Right 

of 
HaaaSnn. 


h     m      a 

18  43  23.92 
18  47  20.48 
18  51  17.04 

18  55  18.60 

18  59  10.16 

19  3  6.72 

19  7  3.27 
19  10  59.83 
19  14  56.39 

19  18  52.95 
19  22  49.50 
19  26  46.06 

19  30  42.62 
19  34  39.18 
19  38  35.73 

19  42  32.29 
19  46  28.84 
19  50  25.40 

19  54  21.96 

19  58  18.52 

20  2  15.08 

20  6  11.64 
20  10  8.20 
20  14  4.75 

20  18  1.31 
20  21  57.87 
20  25  54.43 

20  29  50.98 
20  33  47.53 
20  37  44.09 
20  41  40.64 

20  45  37.19 


Diff.  for  1  Hour, 
+9».8565. 
(Table  in.) 
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JANUARY,  1891. 


III. 


AT  GREENWICH  MEAN  NOON. 

• 

THE  SUN'S 

• 

1 
1 

• 

I 

1 

Logarithm 

of  the 

BedlnsYeotor 

Mean  TIao 

TBUB  LONQIT0DX. 

•s 
1 

o 

1 

DiiE  for 
IHonr. 

T«ATITUDX. 

of  the 
Earth. 

DiiTfor 
IHonr. 

of 
BMenalKoen. 

X 

V 

1 

1 

280  50'  32l  3 

50  48.'l 

mM 

+  0 '50 

9.9926508 

-¥  0.8 

h      m      a 

5  15  44.21 

2 

2 

281  51  41.9 

51  57.5 

152.91 

0.47 

9.9926538 

1.8 

5  11  48.30 

3 

3 

282  52  51.8 

53    7.2 

152.99 

0.40 

9.9926591 

2.7 

5    7  52.39 

4 

4 

283  54     1.9 

54  17.1 

152.93 

+  0.32 

9.9926667 

+  3.6 

5    3  56.48 

5 

5 

284  55  12.2 

55  27.3 

152.93 

0.21 

9.9926764 

4.4 

5    0    0.57 

6 

6 

285  56  22.7 

56  37.6 

152.94 

+  0.08 

9.9926881 

5.2 

4  56    4.65 

7 

7 

286  57  33.2 

57  47.9 

152.94 

-0.05 

9.9927016 

•f  6.0 

4  52    8.74 

8 

8 

287  58  43.7 

58  58.1 

152.93 

0.18 

9.9927168 

6.7 

4  48  12.83 

9 

9 

288  59  54.0 

60    8.3 

152.92 

0.30 

9.9927337 

7.4 

4  44  16.92 

10 

10 

290     1     4.1 

1  18.3 

152.92 

-0.40 

9.9927523 

•»-  8.1 

4  40  21.00 

11 

11 

291    2  13.9 

2  27.9 

152.90 

0.49 

9.9927725 

8.8 

4  36  25.09 

12 

12 

292    3  23.2 

3  37.0 

152.68 

0.55 

9.9927943 

9.4 

4  32  29.18 

13 

13 

293    4  31.9 

4  45.5 

152.85 

-  0.59 

9.9928178 

-MO.l 

4  28  33.27 

14 

14 

294    5  40.0 

5  53.4 

152.82 

0.60 

9.9928431 

10.9 

4  24  37.36 

15 

15 

295    6  47.4 . 

7    0.6 

152.79 

0.57 

9.9928702 

11.7 

4  20  41.45 

16 

16 

296    7  54.0 

8    7.1 

152.76 

-  0.52 

9.9928992 

•fl2.5 

4  16  45.53 

17 

17 

297    8  59.9 

9  12.8 

152.73 

0.45 

9.9929302 

13.4 

4  12  49.61 

18 

18 

298  10    4.9 

10  17.6 

152.69 

0.34 

9.9929633 

14.3 

4    8  53.70 

19 

19 

299  11     6.9 

11  21.5 

152.65 

-0.23 

9.9929987 

4-15.3 

4    4  57.79 

20 

20 

300  12  12.0 

12  24.4 

152.61 

-  0.10 

9.9930365 

16.3 

4     1     1.88 

21 

21 

301  13  14.1 

13  26.4 

152.57 

+  0.04 

9.9930768 

17.3 

3  57     5.97 

22 

22 

302  14  15.3 

14  27.4 

152.53* 

+  0.17 

9.9931196 

+18.4 

3  53  10.07 

23 

23 

303  15  15.6 

15  27.5 

152.49 

0.30 

9.9931649 

19.5 

3  49  14.16 

24 

24 

304  16  14.9 

16  26.7 

152.45 

0.41 

9.9932129 

20.6 

3  45  18.24 

25 

25 

305  17  13.3 

17  25.0 

152.41 

+  0.49 

9.9932637 

+21.7 

3  41  22.82 

26 

26 

306  18  10.9 

18  22.4 

152.38 

0.55 

9.9933172 

22.8 

3  37  26.41 

27 

27 

307  19    7.6 

19  18.9 

152.34 

0.58 

9.9933733 

23.0 

3  33  30.50 

28 

28 

308  20    3.5 

20  14.7 

152.31 

+  0.58 

9.9934318 

+24.9 

3  29  34.59 

29 

29 

309  20  58.7 

21    9.8 

152.28 

0.56 

9.9934928 

25.9 

3  25  38.68 

30 

30 

310  21  53.1 

22    4.1 

152.25 

0.51 

9.9935562 

26.9 

3  21  42.77 

31 

31 

311  22  46.7 

22  57.5 

152.22 

0.43 

9.9936219 

27.8 

3  17  46.86 

32 

32 

312  23  39.5 

23  50.2 

152.19 

+  0.32 

9.9936897 

+28.6 

3  13  50.95 

Non 

L— The 
the 

Bvnibon  in  oolmmi 
meea  equinox  of  Jm 

A  oomepond 
innry  (H.O. 

to  the  tn 

le  eqninox  of  the  datei  in  oolni 

nn  X',  to 

Diif.  for  1  Hoar, 
—  9».829C. 
(TahlelL) 
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JANUARY,  1891. 


GBEBNWIOH  MRAN  TIME. 

THK  MOON'S 

1 

1 

SKMTDIAUSTBB. 

HOBIZONTAL 

PAHALLAX. 

UFPBB  TRAKSIT. 

AGS. 

Mom. 

Hldalght. 

Noon. 

DUr.  for 
1  Hoar. 

Midnight. 

DIAfor 
IHoar. 

HcrldlMiof 
QtMBwIeli. 

DIff.  for 
iHoor. 

KOOB. 

1 

14  48.5 

14  5d!7 

»      It 

54  14.2 

Wai 

54'  22!2 

+o'.78 

h      n 

17  15.4 

m 
1.70 

d 
20.4 

2 

14  53.6 

14  57.1 

54  32.7 

0.99 

54  45.8 

1.90 

17  56.2 

1.79 

21.4 

3 

15     1.4 

15    6.3 

55     1.4 

1.41 

55  19.5 

1.61 

18  37.8 

1.78 

22.4 

4 

15  11.9 

15  18.0 

55  39.9 

+  1.79 

56    2.5 

+1.96 

19  21.5 

1.89 

23.4 

5 

15  24.7 

15  31.7 

56  26.9 

2.10 

56  52.9 

9.99 

20    8.5 

9.05 

24.4 

6 

15  39.2 

15  46.7 

57  20.1 

9.^ 

57  47.9 

9.39 

20  59.9 

9.94 

25.4 

7 

15  54.3 

16     1.8 

58  15.8 

-1-9.31 

58  43.3 

+9.95 

21  56.3 

9.45 

26.4 

8 

16    9.0 

16  15.7 

59    9.7 

9.13 

59  34.3 

1.95 

22  57.3 

9.63 

27.4 

9 

16  21.7 

16  26.9 

59  56.4 

1.79 

60  15.5 

1.44 

^       . 

28.4 

10 

16  31.1 

16  34.3 

60  31.0 

+  1.13 

60  42.5 

+0.78 

0     1.1 

9.66 

29.4 

11 

16  36.2 

16  37.0 

60  49.7 

+0.49 

60  52.5 

+0.05 

1    4.9 

9.61 

0.9 

12 

16  36.6 

16  35.0 

60  51.0 

-0.30 

60  45.3 

-0.64 

2    6.2 

9.47 

1.9 

18 

16  32.4 

16  28.9 

60  35.7 

-0.94 

60  22.7 

-1.91 

3    3.3 

9.30 

2.9 

14 

16  24.5 

16  19.6 

60    6.8 

1.49 

59  48.6 

1.69 

3  56.8 

9.16 

3.9 

15 

16  14.1 

16    8.3 

59  28.6 

1.79 

59    7.3 

1.80 

4  47.1 

9.05 

4.9 

16 

16    2.4 

15  56.3 

58  45.4 

-1.84 

58  23.2 

-1.86 

5  35.4 

9.00 

5.9 

17 

15  50.3 

15  44.4 

58     1.0 

1.83 

57  39.3 

1.78 

6  23.0 

1.99 

6.9 

18 

15  38.6 

15  33.1 

57  18.2 

1.79 

56  58.0 

1.64 

7  11.1 

9.09 

7.9 

19 

15  27.9 

15  23.0 

56  38.8 

-1.56 

56  20.7 

-1.47 

8    0.1 

9.07 

8.9 

20 

15  18.3 

15  14.0 

56    3.6 

1.38 

55  47.7 

1.98 

8  50.7 

9.13 

9.9 

21 

15    9.9 

15    6.2 

55  32.8 

1.90 

55  19.0 

1.11 

9  42.5 

9.17 

10.9 

22 

15    2.7 

14  59.5 

55    6.3 

-I.OI 

54  54.6 

-0.93 

10  34.8 

9.16 

11.9 

23 

14  56.6 

14  54.0 

54  44.0 

0.85 

54  34.4 

0.76 

11  26.4 

9.11 

12.9 

24 

14  51.7 

14  49.7 

54  25.8 

0.67 

54  18.3 

0.58 

12  16.3 

9.03 

13.9 

25 

14  47.9 

14  46.4 

54  11.8 

-0.49 

54    6.5 

-0.39 

13    3.8 

1.93 

14.9 

26 

14  45.3 

14  44.6 

54    2.5 

0.98 

53  59.8 

-0.16 

13  48.8 

1.83 

15.9 

27 

14  44.3 

14  44.4 

53  58.6 

-0.04 

53  58.9 

+0.10 

14  31.6 

1.75 

16.9 

28 

14  44.9 

14  46.0 

54     1.0 

+0.95 

54    4.9 

+0.41 

15  12.8 

1.70 

17.9 

29 

14  47.6 

14  49.7 

54  10.7 

0.56 

54  18.4 

0.73 

15  53.1 

1.68 

18.9 

80 

14  52.4 

14  55.7 

54  28.3 

0.93 

54  40.6 

1.19 

16  33.7 

1.79 

19.9 

31 

14  59.7 

15    4.2 

54  55.1 

1.31 

55  11.9 

1.50 

17  15.5 

1.79 

20.9 

32 

15    9.4 

15  15.3 

55  31.0 

+-I.69 

55  52.4 

+1.87 

17  59.7 

1.99 

21.9 

« 
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GBBBNWIOH  MBAS  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

SiglitAAoeiiBion. 

Difflfor 
IHinate. 

DeoUxiation. 

Dm.  tot 
1  Minute. 

Honr. 

Bight  Aacenoion. 

DiiEfor 
1  Minute. 

DeoUnation. 

DiiUfor' 
1  Minute. 

TH 

UBSD. 

^Y  1. 

SATURDAY  3. 

h    m     ft 

ft 

O         /         // 

li 

h    m     ft 

ft 

O         t         tl 

II 

0 

11  30  17^ 

1.8977 

N.  8  52  21.6 

l\M& 

0 

12  57  32.42 

1.8344 

S.   1  12  54.0 

13.013 

1 

11  32    6.96 

1.8903 

8  40  22.6 

19.009 

1 

12  59  22.54 

1.8363 

1  25  55.0 

13U)10 

2 

1 1  33  56.50 

1.8950 

8  28  21.4 

19.038 

2 

13    1  12.78 

1.8369 

1  38  56.3 

13.094 

3 

1 1  35  45.96 

1.8937 

8  16  18.0 

19.073 

3 

13    3    3.13 

1.8403 

1  51  57.9 

I3JK9 

4 

11  37  35.34 

l.»»4 

8    4  12.6 

19.108 

4 

13    4  53.61 

1.84S5 

2    4  59.8 

134)33 

5 

11  39  24.65 

1.8919 

7  52    5.1 

19.149 

5 

13    6  44.23 

1.8447 

2  18     1.9 

13.037 

6 

11  41   13.89 

1.8901 

7  39  55.6 

19.175 

6 

13    8  34.98 

1.6470 

2  31    4.2 

13.039 

7 

11  43    3.06 

1.8190 

7  27  44.1 

19.907 

7 

13  10  25.87 

1.6493 

2  44    e.Q 

13.041 

8 

11  44  52.17 

1.8181 

7  15  30.7 

19.939 

8 

13  12  16.90 

1.8517 

2  57    9.1 

13.043 

9 

11  46  41.23 

1.8179 

7    3  15.4 

19.971 

9 

13  14    8.08 

1.8549 

3  10  11.7 

13.043 

10 

1 1  48  30.23 

1.6163 

6  50  58.2 

19.309 

10 

13  15  59.41 

1.8569 

3  23  14.3 

13.049 

11 

11  50  19.18 

1.8154 

6  38  39.2 

19J139 

11 

13  17  50.90 

1.6586 

3  36  16.8 

13.041 

12 

11  52    8.08 

1.8147 

6  26  18.4 

19.361 

12 

13  19  42.56 

1.8693 

3  49  19.2 

1.3.039 

13 

1 1  53  56.94 

1.8140 

6  13  55.8 

19.390 

13 

13  21  34.38 

1.8651 

4    2  21.5 

13407 

14 

11  55  45.76 

1.8134 

6     1  31.5 

19.419 

14 

13  23  26.37 

1.6660 

4  15  23.6 

13.A')3 

15 

1 1  57  34.55 

1.8198 

5  49    5.5 

19.447 

15 

13  25  18.54 

1.6710 

4  28  25.5 

13.099 

J6 

11  59  23.30 

1.8193 

5  36  37.9 

19.474 

16 

13  27  10.89 

1.6741 

4  41  27.1 

13.084 

17 

12    1  12.03 

1.8190 

5  24    8.7 

19.501 

17 

13  29    3.43 

1.8779 

4  54  28.4 

13.018 

18 

12    3    0.74 

1.8117 

5  11  37.8 

19.597 

18 

13  30  56.15 

1.8804 

5    7  29.3 

13.019 

19 

12    4  49.43 

1.8114 

4  59    5.4 

19.559 

19 

13  32  49.07 

1.8837 

5  20  29.8 

13.005 

20 

12    6  38.11 

1.8119 

4  46  31.5 

19.6T7 

20 

13  34  42.19 

1.8871 

5  33  29.9 

19.997 

21 

12    8  26.77 

1.8110 

4  33  56.2 

19.601 

21 

13  36  35.52 

1.8905 

5  46  29.4 

19.987 

22 

12  10  15.43 

1.8110 

4  21  19.4 

19.694 

22 

13  38  29.05 

1.6940 

5  59  28.3 

19.977 

23 

12  12    4.09 
F 

1.8110 

BJDA' 

N.  4    8  41.3 
Z.2. 

19.647 

23 

13  40  22.80 

SI 

1.8977 

[JNDA 

S.  6  12  26.7 

5r4. 

19.967 

0 

12  13  52.75 

1.8110 

N.  3  56    1.8 

19.669 

0 

13  42  16.77 

1.9014 

8.  6  25  24.4 

19.966 

1 

12  15  41.41 

1.8119 

3  43  21.0 

19.691 

1 

13  44  10.96 

1.9061 

6  38  21.4 

19.943 

2 

12  17  30.09 

1.8114 

3  30  38.9 

19.719 

2 

13  46    5.38 

1.9090 

6  51   17.6 

19.930 

3 

12  19  18.78 

1.8117 

3  17  55.6 

19.739 

3 

13  48    0.04 

1.9199 

7    4  13.0 

19.916 

4 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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12  44    7.38 
12  45  55.49 

1.6014 
1.6003 

N.  0    9  42.3 
S.  0    3    8.0 

19.636 
19.849 

o\ 

14  12  52.19 1 

1J945 

S.10    1  36JS 

19.348 

2 

12  47  43.66 

1.6033 

0  15  58.7 

19.847 

3 

12  49  31.89 

1.6043 

0  28  49.7 

I9.6U 

4 

12  51  20.18 

1.6054 

0  41  41.0 

19.657 

5 

12  53    8.54 

1.6006 

0  54  32.6 

18.608 

PHASES 

OP  T 

BE  MOON 

i 

6 

12  54  56i^ 

1.0078 

1    7  24.4 

19.660 

7 
8 

12  56  45.47 
12  58  34.05 

1.6090 
1.8104 

1  20  16.4 
1  33    H.5 

19.867 
19.660 

9 

13    0  22.72 

1.8118 

1  46    0.7 

19.871 

d       h 

ID 

10 

13    2  11.47 

1.6139 

1  58  53.0 

19.639 

i 

C  Lost  Qiiaite 

T.      .    Jl 

w.      2    22 

1^1 

11 

13    4    0.31 

1.8146 

2  11  45.3 

19.639 

i 

1  New  Moon 

.      .      . 

.    10     3    : 

24.6 

12 
13 

13    5  49J25 
13    7  38.29 

1.8165 
1.8163 

2  24  37.6 
2  37  29.8 

19.871 
19.880 

4 
4 

]>  First  Quart< 

Br.    .    . 

.    16    16 

17.5 

14 

13    9  27.44 

1.8901 

2  50  21.9 

19.867 

< 

3  Full  Moon 

.    .    . 

.    24    12    25.3       il 

15 

1^9 

13  11  16.70 
13  13    6.07 
13  14  55.55 

1.6U0 

3    3  13.9 
3  16    5.7 
3  28  57.2 

19.866 

16 
17 

1.807 
1.6957 

19.661 
19.657 

d      h 

18 

13  16  45.15 

1.6978 

3  41  48.5 

194JB9 

'  19 

13  18  34038 

1.6300 

3  54  39.5 

19.847 

< 

I  Perigee .    . 

.    .  St 

in.    11     1^8 

20 
21 

13  20  24.75 
13  22  14.75 

1.6399 

1.6345 

4    7  30.1 
4  20  20;) 

19.840 
19.609 

i 

r  Ai)Offee .    . 

AAA 

.    27      3d8 

^  '^I'^'Q^'^' .    . 

•               •                • 

22 

13  24    4.89 

1.6369 

4  33  10.0 

19.894 

23 

13  25  55.18 

1.003 

4  45  59.2 

19.810 

24 

13  27  45.61 

].8fl8 

8.  4  58  47.9 

I93n 

14 
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XIIL 


GBBBNWIOH  MEAN  TIME. 

• 

LUNAR  DI8TANCR8. 

• 

Namo  and  DireoUon 
of  Objooi. 

Noon. 

P.L 

of 

Diff. 

mb. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 
Diff. 

IXh. 

P.L. 

of 

Dlff. 

^    J    " 

t>         1        n 

Q           t         t< 

O         1        It 

I 

Pollux 

W. 

57  38    6 

3076 

59    6  45 

3071 

60  35  30 

3066 

62    4  21 

3061   < 

Re«i^ulu8 

W. 

21  50  43 

31S0 

23  17  40 

3145 

24  44  55 

3139 

26  12  26 

3119  : 

Spica 

E. 

33  24  19 

3153 

31  57  13 

3156 

30  30  11 

3160 

29    3  14 

3164  1 

Vefids 

E. 

75  .35  52 

3183 

74    9  22 

3181 

72  42  50 

3J78 

71  16  15 

3174 

All  tares 

E. 

79    3  55 

3083 

77  35  25 

3078 

76    6  49 

3074 

74  38    8 

3069 

Suif 

E. 

ni    4  28 

3457 

109  43  16 

3454 

108  22    0 

• 

3448 

107    0  38 

3443 

2 

Pollux 

W. 

69  30  23 

3027 

71    0    2 

3090 

72  29  50 

3011 

73  59  49 

3002 

Regulus 

W. 

33  33  40 

3009 

35    2  36 

3059 

36  31  45 

3040 

:38    1    8 

3099 

Vknub 

E. 

64    2    5 

3151 

62  34  57 

3145 

61    7  42 

3138 

59  40  19 

3131 

Antares 

E. 

67  13    3 

3039 

65  43  38 

3039 

64  14    5 

3094 

62  44  22 

3016  . 

Saw 

E. 

100  12    4 

3408 

98  49  56 

3400 

97  27  39 

3390 

96    5  11 

3380 

3 

Pollux 

W. 

81  32  42 

9950 

83    3  57 

9930 

84  a5  26 

9997 

86    7  11 

9915 

Regtilus 

W. 

45  31  38 

9960 

47    2  30 

S956 

48  33  38 

9949 

50    5    3 

9930 

Satorn 

W. 

26  38  47 

9970 

28    9  37 

9955 

29  40  46 

9949 

31  12  12 

2997 

Venus 

E. 

52  21     4 

3080 

50  52  41 

3080 

49  24    7 

3070 

47  55  21 

3060 

Antares 

E. 

55  13    3 

9960 

53  42  11 

9968 

52  11     5 

9947 

50  39  46 

9036 

Sun 

E. 

89    9  56 

3395 

87  46  13 

3313 

66  22  16 

3300 

84  58    4 

3987 

4 

Pollux 

W. 

93  50    2 

9846 

95  23  30 

9831 

96  57  17 

9816 

98  31  24 

9801 

Regiilus 

W. 

57  46  30 

9857 

59  19  44 

9849 

60  53  18 

9896 

62  27  12 

9810 

Saturic 

W. 

38  54    7 

9850 

40  27  30 

9635 

42     1   13 

9816 

43  35  18 

9801 

Venus 

E. 

40  28  10 

3003 

38  58     1 

9999 

37  27  38 

9970 

35  56  59 

9967 

Antares 

E. 

42  59  31 

9876 

41  26  42 

9864 

;«)  53  37 

9859 

38  20  16 

9838 

Sun 

E. 

77  52  57 

3919 

76  27    2 

3196 

75    0  48 

3180 

73  34  15 

3163 

5 

ReguluB 

W. 

70  22    5 

9735 

71  58  11 

9708 

73  34  40 

9690 

75  11  a3 

9672 

Saturn 

W. 

51  31   10 

9716 

53    7  29 

9698 

54  44  12 

9680 

56  21   19 

2669 

Spica 

W. 

17    7  56 

9009 

18  38  19 

9039 

20    9  57 

9881 

21  42  40 

9836 

Venus 

E. 

28  19  57 

9900 

26  47  50 

9808 

25  15  29 

9889 

23  42  56 

9880 

Sun 

E. 

66  16  17 

3074 

64  47  36 

3056 

63  18  3*2 

3038 

61  49    6 

3018 

6 

Regulus 

W. 

83  22    6 

9580 

85    1  28 

9569 

86  41   15 

9543 

88  21  28 

9525  I 

Saturn 

W. 

64  33    6 

2560 

66  12  44 

9550 

67  52  48 

9539 

69  33  17 

9519  \ 

Spica 

W. 

29  39    8 

31   16  33 

9638 

32  54  36 

9619 

34  33  15 

9587  i 

Sun 

E. 

54  15  54 

9091 

52  44    2 

9901 

51   11  45 

2889 

49  3!)    3 

9809 

7 

Re|(iilus 
Spica 

W. 

96  49    2 

9439 

98  31  51 

9415 

100  15    5 

2306 

101  58  45 

9379 

w. 

42  54  49 

9479 

44  36  42 

9450 

46  19    6 

2499 

48    2    0 

9400 

Sun 

E. 

41  49  15 

9766 

40  14    3 

9747 

38  38  26 

9799 

37    2  25 

9710 

8 

Spica 

W. 

56  43  30 

9314 

58  29    9 

9996 

60  15  14 

9980 

62     1  43 

2963 

Sun 

E. 

28  56  30 

9699 

27  18  14 

9615 

25  ;»  40 

9609 

24    0  48 

9591   , 

11 

Sun 

W. 

12  33  44 

9454 

14  16    2 

9434 

15  58  48 

2417 

17  41  59 

1 

9409 

or  Pe^asi 
u  Arietis 

E. 

53  28  57 

9709 

51  52  56 

9764 

50  17  41 

2804 

48  43  18 

9849 

E. 

93  46  17 

9153 

91  56  39 

9151 

SK)    6  58 

9150 

88  17  15 

9149 

12 

Sun 

W. 

26  21  25 

9377 

28    5  a3 

9378 

29  49  3l> 

9380 

31  a3  42 

9384  ; 

a  Arietis 

E. 

79    9     1 

9163 

77  19  37 

9168 

75  30  21 

9174 

73  41   15 

918! 

Aldebamn 

• 

E. 

10!)  36  21 

9060 

107  44  20 

9064 

105  52  25 

2068 

104    0  36 

9079 

1 

I, . 


'•\\ 
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JANUARY,  1891. 


XV. 


GBBBIJWIOH  MEAK  TIME. 

liUNAB  DT8TANCES. 

13 

Name  and  Direetion 
of  Objeot. 

Noon. 

P.L. 

of 

DMf. 

ITP^ 

P.L. 

of 

Dur. 

Vlh. 

P.L 

of 
DIff. 

IX>' 

P.L. 

of 
DiiC 

Sun 

W. 

4^  12  24 

9419 

Oil/ 

41  55  42 

9490 

4^3^48 

9499 

45  21  4^ 

9438 

aArietis 

E. 

64  38  53 

9939 

62  51  13 

9945 

61    3  52 

8959 

59  16  52 

ja74 

Aldebaran 

E. 

94  43  37 

9105 

92  52  45 

9113 

91    2    5 

9199 

89  11  39 

9131 

14 

Son 

W. 

53  52  40 

9499 

55  34    5 

9504 

57  15  12 

9516 

58  56    3 

9530 

a  Arietis 

E. 

50  28    4 

9366 

48  43  44 

9391 

46  59  57 

9417 

45  16  46 

9443 

AldebaraD 

E. 

80    3  13 

9164 

78  14  21 

9106 

76  25  47 

9908 

74  37  32 

9990 

15 

s'nN 

W. 

67  15  38 

9599 

68  54  35 

9619 

70  33  13 

9697 

72  11  31 

9041 

Fomalhaut 

W. 

33  16  56 

9876 

34  49  46 

9837 

36  23  26 

9806 

37  57  46 

9780 

Aldebaran 

E. 

65  41    2 

9967 

63  54  44 

9301 

62    8  46 

9315 

60  23    9 

9331 

16 

Sun 

W. 

80  18    2 

9717 

81  54  19 

9739 

83  30  17 

9747 

85    5  54 

9769 

Fomalhaut 

W. 

45  55  48 

9716 

47  32    6 

9719 

49    8  30 

S7]0 

50  44  57 

9709 

• 

a  Pegasi 
Aldebaran 

W. 

a)  48  21 

4064 

34  58  58 

3936 

36  11  41 

3896 

37  26  16 

3731, 

E. 

51  40  27 

9405 

49  57    0 

9490 

48  13  54 

9436 

46  31  10 

9i£9* 

Pollux 

E. 

95  46  22 

9387 

94    2  28 

9400 

92  18  5;) 

9414 

90  35  38 

9498 

17 

Sun 

W. 

92  59    6 

9836 

94  32  47 

9859 

96    6    8 

9866 

97  39  10 

9880 

Fomalhaut 

W. 

58  46  49 

9795 

60  22  56 

9730 

61  58  56 

9736 

63  34  48 

9744 

aPeeaai 
AldelMiran 

W. 

44    0  18 

3416 

45  22  14 

3370 

46  44  54 

3345 

48    8  13 

3316 

E. 

38    3  10 

9533 

36  22  43 

9550 

34  42  39 

9568 

33    3    0 

9587 

Pollux 

E. 

82    4  19 

9497 

80  23    2 

9510 

78  42    3 

9594 

77    1  23 

9538 

18 

Sun 

W, 

105  19  49 

9951 

106  51    3 

9064 

108  22    1 

9077 

109  52  42 

9991 

Fomalhaut 

W 

71  31  36 

9784 

73    6  25 

9703 

74  41    2 

9809 

76  15  27 

9811 

L 

a  Pegasi 

W. 

55  11  56 

3991 

56  37  40 

3900 

58    3  38 

^1 

59  29  46 

3193 

t 

Pollux 

£. 

68  42  38 

9609 

67    3  46 

9615 

65  25  11 

9697 

63  46  53 

9639 

Regulus 

£. 

104  48  44 

9607 

103    9  59 

9610 

101  31  30 

9631 

99  53  17 

9643 

19 

Sun 

W. 

117  22    2 

8055 

118  51    7 

3067 

120  19  57 

3078 

121  48  33 

3001 

Fomalhaut 

W. 

84    4  25 

9861 

85  37  34 

9871 

87  10  30 

9861 

88  43  13 

9801 

a  Pegasi 

W. 

66  42    9 

3m 

68    8  46 

3176 

69  35  24 

3177 

71    2    1 

3176 

Pollux 

E. 

55  39  26 

9698 

54    2  44 

9710 

52  26  17 

9791 

50  50    5 

9739 

Regulus 

£. 

91  46  10 

9700 

90    9  30 

9710 

88  33    4 

9791 

86  56  52 

9739 

20 

a  Pe^si 
a  Anetis 

W. 

78  14  24 

3195 

79  40  39 

3900 

81    6  48 

3906 

82  32  50 

3911 

W. 

34  37  jy 

3199 

36    4  53 

31J9 

37  32  48 

3008 

39    1    0 

3086 

Pollux 

E. 

42  52  42 

9786 

41  17  56 

9796 

39  43  23 

9807 

38    9    4 

9818 

Regulus 

E. 

78  59  18 

9789 

77  24  26 

9799 

75  49  47 

9801 

74  15  20 

9810 

21 

a  Arietis 

W. 

46  24  46 

3066 

47  53  50 

3063 

49  22  57 

3059 

50  52    6 

3050 

Pollux 

E. 

30  20  56 

9871 

28  48    0 

9883 

27  15  20 

9895 

25  42  55 

9900 

Regulus 

E. 

66  26     1 

9854 

64  52  43 

9809 

6:3  19  36 

9671 

61  46  40 

9879 

22 

a  Arietis 

W. 

58  17  54 

3055 

59  46  59 

3056 

61  16    2 

3059 

62  45    2 

3069 

Aide  bit  ran 

w. 

26  56  42 

99rJ 

28  27  28 

9974 

29  58  13 

9975 

31  28  57 

9976 

Rejoins 

Spica 

E. 

54   4  a*) 

9919 

52  32  38 

9096 

51     0  52 

9935 

49  29  17 

9049 

E. 

108    7  14 

9994 

106  a5  26 

9931 

105    3  47 

9938 

103  32  16 

9044 

23 

a  Arietis 

W. 

70    9    7 

3078 

71  37  44 

3081 

73    6  17 

3085 

74  34  45 

3080 

Aldebaran 

W. 

39    2    0 

9980 

40  32  26 

9903 

42    2  47 

9097 

43  33    3 

3001 

XVI 
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GBBBNWIOH  MEAN  TIME. 

■ 

■ 

LUNAR  DISTANCES. 

u 

13 

Kftme  And  Dlreeftion 
of  Olijoot. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 
Diff. 

XVIUh. 

P.L. 

of 

l>lff. 

XXl^ 

P.L. 
of 

Diir. 

Sun 

a  Arietis 
AldeUiniii 

W, 

E. 
E. 

O          1         II 

47    4  23 
57  30  15 
87  21  27 

9M8 
8991 
8H1 

48  46  49 
55  44    2 
85  31  30 

9456 
8309 
9151 

50  29    2 
5.3  58  15 
83  41  48 

8469 

8387 
8161 

0        I       $$ 

52  10  59 
52  12  55 
81  52  22 

9480 
8947 
8178 

i  14 

SUfT 

a  Ariel  in 
AlcleUuniii 

E. 
E. 

GO  3G  35 
43  :i4  13 
72  49  35 

9543 
9479 
8933 

62  IG  49 
41  52  21 
71     1  57 

8556 
9504 
9947 

m  56  44 
40  II  14 
69  14  31) 

8570 
8538 
9960 

65  :)6  20 
38  30  54 
67  27  41 

8583 
8574 
8873 

:  I**) 

Suit 

Foiniillmiit 

Aldebanin 

W. 
W. 
E. 

73  49  :jO 
39  3*2  40 
58  :I7  54 

9657 
9700 
8345 

• 

75  27    8 
41     8    0 
5()  5;)    0 

9678 
8744 
9359 

77    4  26 
42  43  4 1 
55    8  27 

8667 
9739 
9375 

78  41  24 
44  19  38 
53  24  16 

8701 
8788 
8390 

1 

Sun 

Foinalhniit 
u  Pega^i 
AtdeiMiniii 
Pollux 

W. 
W. 
W. 
E, 
E. 

8G  41   12 
52  21  25 
38  42  :iO 
44  48  49 
88  52  43 

9777 
9710 
3649 
9467 
8449 

m  Hi  10 

M  57  5-2 
40    0  II 
43    G  50 

87  10    8 

2799 
8719 
3578 
9481 
94:»5 

89  50  48 
55  34  IG 
41   19    9 
41  25  14 
85  27  52 

9807 
8716 
3517 
8499 
8470 

91  25    7 
57  10  a5 
42  3i>  14 
»)  44    0 
63  45  56 

8898 
8719 
3464 

8517 
8483 

\" 

Sun 

Foiiial  limit 
aPegasi 
Aldebaran 
Pollux 

W. 
W. 
W. 
E. 
E. 

99  II  54 
G5  10  30 
49  32    G 
31  23  47 
75  21    2 

9804 
8750 
3990 
8606 

8551 

100  44  20 
m  46    3 
50  5(i  29 
2!)  45    0 
73  40  59 

9909 

9759 
3969 
8696 
8564 

102  IG  27 
(M  21  25 
52  21   17 
28    G  40 
72     1   14 

9993 
9767 
3950 
9646 
8577 

103  48  17 
a^  56  ,36 
5.3  46  27 
2G  28  48 
70  21  47 

8937 
8775 
3834 
8697 
8B00 

18 

Suff 

Foinalliaut 
a  Peg.  181 
Pollux 
Regiiliis 

W. 
W. 
W. 
E. 
E. 

111  23    6 
77  49  40 
G056    4 
62    8  51 
96  15  21 

9005 
8891 
3167 
8659 
8665 

112  5:3  13 
79  23  40 
62  22  29 
60  31     6 
9G  37  40 

3017 
9831 
31S3 
9663 
9666 

114  2:)    5 
80  57  28 
G:)  48  5!) 
58  53  37 
95    0  15 

9030 
8841 
3179 
8675 
8678 

115  .52  41 
82  31     3 
65  15  33 
.57  IG  24 
93  23    5 

3049 

8851 
3176 
8687 
8689 

19 

Sun 

FoiiuiUiMut 
a  Pegatfi 
Pollux 
Regulim 

W. 
W. 
E. 
E. 

123  IG  54 
90  15  43 
72  28  37 
49  J4    8 
85  20  54 

3108 
8001 
3180 
8743 
8749 

124  45     1 
91  48    0 
73  55  10 
47  38  25 
83  45  10 

3114 
8919 
3183 
8754 
8753 

126  12  54 
9:J  20    4 
75  21  39 
4G    2  57 
82    9  40 

3195 
8993 
3187 
8764 
9763 

127  40  33 
94  51  54 
76  48    4 
44  27  42 
80  34  23 

3137 
8933 
3191 
8773 
9779 

20 

aPe^i 
a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

83  58  46 
40  29  27 
36  34  59 
72  41    5 

3916 
3077 
8888 
8819 

a5  24  34 
41  58    5 
35    1     8 
71     7    2 

3995 
3069 
8838 
8898 

86  50  14 
43  26  52 
33  27  30 
69  33  10 

3939 
3064 

9849 
8837 

88  15  45 
44  55  46 
31  54    6 
67  59  30 

3939  1 
3069  i 
8860 
8845 

21 

a  Arietis 

Pollux 

Regulus 

W. 
E. 
E. 

52  21  17 
24  10  47 
60  13  54 

3050 
8998 

8887 

53  50  28 
22  38  5(> 
58  41  18 

3051 
8937 
8885 

55  19  36 
21     7  24 
57    8  53 

3059 
8968 
8903 

56  48  47 
19  m  1 1 
55  36  38 

3053 
8969 

8911 

22 

a  Arietis 
AldelMiraii 
Regulus 
Spica 

\v. 

W. 
K. 
E. 

61  13  58 

32  59  40 

47  57  51 

102    0  53 

3065 
8976 
8950 
8950 

65  42  51 

34  30  20 

4G  2fi  :ii 

100  2!)  :\8 

3068 
8961 
995(t 
9956 

G7  11  40 
36    0  57 
44  55  29 

98  58  30 

3070 
9984 

8965 
9969 

68  40  26 
37  31  30 
43  24  32 
97  27  30 

30i4 
8986 
8973 
8969 

23 

a  Arietis 
Aldebaran 

W. 
W. 

76    3    8 
45    3  15 

3093 
3005 

77  31  2«i 
4G  33  21 

3096 
3009 

78  59  40 
48    3  23 

3101 
3013 

80  27  48 
49  33  20 

3105 
3017  1 

18 
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xvn. 


GBBEN  WICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

23 

Name  Mid  I>ir«etioii 
ofOlOeei. 

Noon. 

P.L. 
of 

Diff. 

IJl^ 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 

Diff. 

IXk. 

P.L. 
of 

Dlff. 

Reguliu 

E. 

O           f        If 

41  53  45 

9061 

O          «        Al 

40  23    8 

9989 

3^  52  41 

9907 

37  22  24 

3006 

Satuiut 

E. 

60    ]  26 

9949 

58  30    0 

9948 

56  58  42 

9954 

55  27  31 

8969 

Spica 

E. 

95  56  38 

9974 

94  25  53 

9980 

92  55  15 

9985 

91  24  44 

9999 

24 

a  Arietis 

W. 

81  55  51 

3110 

83  23  49 

3114 

84  51  42 

3119 

86  19  29 

3193 

Aldebaran 

W. 

51    3  12 

3091 

52  32  59 

3095 

54    2  41 

3099 

55  92  18 

3033 

ReguluB 

E, 

29  53  37 

3060 

28  24  26 

3060 

26  55  28 

3073 

25  26  45 

3066 

84T0RR 

E. 

47  53  26 

9909 

46  22  59 

9993 

44  52  38 

9909 

43  22  24 

3004 

Spica 

E. 

83  53  56 

3018 

82  24    6 

3094 

80  54  23 

3099 

79  24  46 

3034 

25 

Aldebarau 

W. 

62  59  12 

3089 

64  28  21 

3056 

65  57  26 

3059 

67  26  26 

3069 

Pollux 

W. 

18  55  28 

3103 

20  23  34 

3099 

21  51  45 

3096 

23  20    0 

3003 

Saturn 

E. 

35  52  53 

3031 

34  23  19 

3036 

32  53  51 

3049 

31  24  30 

3047 

Spica 

E. 

71  58  12 

3058 

70  29  11 

3009 

69    0  15 

3067 

67  31  25 

3071 

26 

Aldebaran 

W, 

74  50  30 

3077 

7G  19    8 

3079 

77  47  43 

3089 

79  16  15 

3083 

.  Pollux 

W. 

30  41  48 

3089 

32  10  11 

3089 

33  38  34 

3090 

35    6  56 

3001 

Spica 

E. 

60    8  30 

3091 

58  40  10 

3095 

57  11  54 

3098 

55  43  42 

3109 

Ancarea 

E. 

106    0  42 

3077 

104  32    4 

3079 

103    3  29 

3089 

101  34  57 

3083 

Vkucs 

E. 

117  48    2 

3401 

116  25  47 

3405 

115    3  36 

3408 

113  41  28 

3411 

27 

Aldebarau 

W. 

86  38  20 

3099 

88    6  39 

3093 

89  34  57 

3094 

91     3  14 

3004 

Pollux 

W. 

42  23  37 

3099 

43  56  56 

3003 

45  25  14 

3093 

46  53  32 

3099 

Spica 

E. 

48  23  48 

3119 

46  56    1 

3199 

45  28  18 

3195 

44    0  39 

3199 

Antares 

E. 

94  12  51 

3001 

92  44  31 

3093 

91   16  13 

3003 

89  47  55 

3094 

Vxnua 

E. 

106  51  34 

3499 

105  29  42 

3493 

104    7  52 

•  3495 

102  46    4 

3496 

28 

Pollux 

W. 

54  15  13 

3068 

55  43  37 

3067 

57  12    2 

3086 

58  40  29 

3063 

Regius 

W, 

18  29  46 

3909 

19  55  53 

3183 

21  22  22 

3169 

22  49    8 

3156 

Spica 

E. 

36  43  24 

3146 

35  16  10 

3149 

33  49    0 

3154 

32  21  56 

3160 

Ajitarea 

E. 

82  26  32 

3094 

80  58  15 

3009 

79  29  56 

3001 

78     1  36 

3089 

Vxifca 

E. 

95  57  15 

3498 

94  35  30 

3497 

93  13  44 

3496 

91  51  57 

3494 

29 

Pollux 

W. 

66    330 

3069 

67  32  18 

3065 

69    1  10 

3060 

70  30    8 

3056 

Regiilua 

W. 

30    6  18 

3110 

31  34  16 

3r09 

33    2  23 

3095 

34  30  39 

3063 

Aiitarea 

E. 

70  39  18 

3078 

69  10  41 

3074 

67  42    0 

3070 

GG  13  14 

3067 

Vxifoa 

E. 

85    2  33 

3414 

83  40  32 

3411 

82  18  28 

3407 

80  56  19 

3403 

Sun 

E. 

131     1  39 

3466 

129  40  39 

3463 

128  19  33 

3458 

126  58  22 

3453 

30 

Pollux 

W. 

77  56  32 

3097 

79  26  11 

3091 

80  55  58 

3014 

82  25  54 

3006 

ReguluB 

W. 

41  54  20 

3046 

43  23  a? 

3040 

44  52  56 

3031 

46  22  30 

3099 

Saturn 

W. 

23  58  33 

3033 

25  28    5 

3099 

26  57  50 

3013 

28  27  47 

3009 

Antares 

E. 

58  48    5 

3049 

57  18  44 

3035 

55  49  15 

3030 

54  19  39 

3093 

Vitjufsn 

E. 

74    4  19 

3377 

72  41  36 

3371 

71   18  46 

3305 

69  55  49 

3957 

Serf 

E. 

120  10  47 

3490 

118  48  53 

3419 

117  2()  50 

3404 

116    4  38 

3396 

31 

Polliix 

W. 

89  58    5 

9069 

91  29    6 

9959 

93    0  19 

9949 

94  31  45 

9931 

Keguluii 

W. 

53  53  11 

9974 

55  23  56 

9963 

56  54  55 

9959 

58  26    8 

9941 

Saturn 

W. 

36    0  45 

9950 

37  32    0 

9939 

39    3  30 

9997 

40  35  15 

9916 

Antares 

E. 

46  49  28 

9965 

45  18  57 

9977 

43  48  15 

9968 

42  17  22 

9960 

VXNUS 

E. 

62  58  47 

3315 

61  :m  5:) 

3305 

60  10  47 

3995 

58  46  30 

3985 

Sun 

E. 

109  11     5 

3316 

107  47  47 

3336 

106  24   17 

3395 

105    0  34 

3313 

XVIIL 
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GBBBITWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

• 
23 

Kara  6  And  Direction 
of  Ol^eet. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
or 

Diff. 

xvnih. 

P.L. 

of 

Diff. 

P.L. 

of 

DIflL 

XXIi"* 

Regillufl 

E. 

O          1        u 

35  52  17 

9014 

34  22  21 

9099 

3^52  35 

9090 

3f  23'  6 

9040 

Satdrn 

E. 

53  56  27 

9065 

52  25  31 

9971 

50  54  42 

99n 

49  24    0 

9069 

Sptca 

B. 

89  54  21 

9007 

8824    5 

9009 

86  53  55 

9006 

85  23  52 

9014 

24 

a  Arietis 

W. 

87  47  11 

3127 

89  14  48 

3139 

90  42  19 

9136 

92    9  45 

9140 

Aldebaran 

W. 

57     1  50 

3037 

58  31  17 

3040 

60    0  40 

3044 

61  29  58 

3047 

Regiiliis  * 

E. 

23  58  18 

3101 

22  30    9 

3116 

21     2  19 

3134 

19  34  51 

3154 

SaTUR5 

E. 

41  52  16 

30O9 

40  22  15 

3015 

ii8  52  21 

3091 

37  22  34 

9096 

Spica 

E. 

77  55  15 

3039 

76  25  50 

3044 

74  56  :\2 

3048 

73  27  19 

9063 

25 

Aldelmraii 

W. 

68  55  22 

3065 

70  24  14 

3066 

71  53    3 

3071 

73  21  48 

3073 

Pollux 

W. 

24  48  18 

3091 

2a  16  3!) 

3090 

27  45     1 

3080 

29  13  24 

3066 

Saturn 

E. 

29  55  16 

3063 

28  26    9 

3059 

26  57    9 

3065 

25  28  17 

3071 

Spica 

E. 

66    2  40 

3075 

64  34    0 

3079 

63    5  25 

3063 

61  36  55 

3067 

26 

Aldehnniii 

W. 

80  44  45 

3066 

82  13  12 

3067 

83  41  :n 

3000 

85    9  59 

3001 

Pollux 

W. 

i^O  sa  17. 

3091 

38    3  :)8 

3091 

39  31  58 

3091 

41     0  18 

3009 

Spica 

E. 

54  15  35 

3105 

52  47  32 

3100 

51   19  3:1 

3113 

49  51  39 

3115 

Aiitares 

E. 

100    627 

3086 

98  38    0 

3067 

97    9  a5 

3080 

95  41   12 

9001 

Venus 

E. 

1 12  19  24 

34M 

110  57  2:1 

3415 

109  35  24 

3418 

108  13  28 

»I90 

27 

Aldebiimn 

W. 

92  31  31 

3095 

!»3  59  47 

3095 

95  28    3 

3095 

!)6  56  19 

9005 

Pollux 

W. 

48  21  51 

9099 

49  50  10 

3091 

51  18  30 

3091 

52  46  51 

9000 

Spica 

E. 

42  33    4 

3139 

41    5  33 

9135 

39  38    6 

3138 

38  10  43 

3149 

Antares 

E. 

88  19  38 

9094 

86  51  21 

3095 

85  23    5 

3095 

83  54  49 

9094 

Vsifus 

E. 

101  24  17 

9497 

100    2  31 

3497 

98  40  45 

3496 

97  19    0 

943e 

28 

Pollux 

W. 

60    8  59 

3089 

61  37  31 

3078 

6:)    6    7 

3076 

64  .34  46 

9079 

Reji^lus 
Spica 

W. 

24  16  10 

3145 

25  43  25 

3135 

27  10  52 

31J6 

28  38  30 

3116 

E. 

30  54  59 

3165 

21»28    8 

3173 

28     1  26 

3160 

26  34  53 

3169 

Antorea 

E. 

76  33  13 

3067 

75    4  48 

3086 

73  36  21 

3063 

72    7  51 

9061 

V«NUS 

E. 

90  30    8 

34i23 

8<i    8  18 

»191 

87  46  25 

3419 

86  24  30 

9417 

29 

Pollux 

W. 

71  59  12 

3051 

73  28  22 

3046 

74  57  38 

3040 

76  27     1 

9034 

ReguluB 

W. 

35  59    5 

3079 

37  27  40 

3079 

38  56  24 

3065 

40  25  17 

9066 

All  tares 

E. 

64  44  24 

3069 

63  15  28 

3056 

61  46  27 

30S9 

60  17  19 

9047 

Veil  us 

E. 

79  34    6 

3399 

.78  11  48 

3394 

76  49  25 

3386 

75  26  55 

3383 

Son 

E. 

125  37    5 

3446 

124  15  41 

3440 

122  54  10 

3434 

121  32  32 

3496  * 

30 

Pollux 

W. 

83  55  59 

9996 

a5  26  14 

9969 

86  56  40 

9961 

88  27  17 

9979 

RegMliis 

W. 

47  52  15 

9014 

49  22  11 

9904 

50  52  19 

9994 

52  22  39 

9965  1 

SATDRlf 

W. 

29  57  57 

9999 

31  28  20 

9969 

32  58  55 

9979 

34  29  43 

9961 

Antaros 

E. 

52  49  55 

3016 

51  20    2 

3000 

49  50    0 

3001 

48  19  49 

9993 

Vxirus 

E. 

68  32  43 

3350 

67    9  29 

3341 

65  46    5 

3339 

61  22  31 

3394  , 

< 

Sun 

E. 

114  42  17 

3386 

1 13  19  45 

3376 

111  57    3 

3366 

110  34  10 

3356 

31 

Pollux 

VV. 

96    3  25 

9990 

97  So  19 

9908 

99    7  28 

9696 

100  39  52 

1 
9683 

ReguliiB 

W. 

59  57  a5 

9999 

61  29  17 

9916 

6.3     1  15 

9905 

61  33  28 

9691 

Saturn 

W. 

42    7  14 

9903 

43  39  29 

9891 

45  11  59 

9679 

46  44  45 

9666 

Antares 

E. 

40  46  19 

9950 

tii)  15    4 

9949 

37  43  38 

9933 

»>  12    1 

9994 

VCNUS 

E. 

57  22    1 

3375 

55  57  20 

3963 

54  32  25 

3959 

Si^    7  17 

9939 

SVN 

E. 

103  36  37 

3300 

10-2  12  25 

3367 

100  47  58 

3974 

99  23  16 

9960 

^ 

20 


FEBRUARY,  1891. 


AT  GREENWICH  APPAEENT  NOON. 


i 


e 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

TueB. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 
Sat. 

SUN. 


1 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


THE  SUN'S 


Apparent 
Bight  AaceniioD. 


20  59  27.63 

21  3  31.75 
21     7  35.07 

21  11  37.59 
21  15  39.31 
21  19  40.23 

21  23  40.34 
21  27  39.65 
21  31  38.18 

21  35  35.92 
21  39  32.86 
21  43  29.01 

21  47  24.39 
21  51  19.00 
21  55  12.85 

21  59    5.96 

22  2  58.34 
22    6  49.99 

22  10  40.94 
22  14  31.20 
22  18  20.78 

22  22  9.71 
22  25  58.00 
22  29  45.68 

22  33  32.77 

22  37  19.29 

22  41     5.26 

22  44  50.69 

22  48  35.61 


DUr.  for 
1  Hoar. 


a 
10.189 
10.156 
10.1^ 

10.088 
10.055 
10.021 

9.988 
9.955 
9.922 

9.889 
9.857 
9.824 

9.7S)2 
9.759 
9.727 

9.696 
9.6GG 
9.637 

9.60b 
9.580 
9.553 

9.526 
9.500 
9.475 

9.450 
9.427 
9.404 
9.383 

9.362 


Apparent 
Declination. 


S.  17 


5  34?8 


16  48  20.4 
16  30  48.3 

16  12  58.9 
15  54  52.6 
15  36  29.9 


15  n 
14  58 
14  39 


51.2 
5b.9 

47.4 


Diff.  for 
1  Hoar. 


14  20  23  2 
14  0  44.7 
13  40  52.3 

13  20  46.6 
13  0  27.9 
12  39  56.6 

12  19  13.2 
11  58  18.2 
11  37  11.9 

11  15  54.8 
10  54  27.2 
10  32  49.5 


10  11 
9  49 
9  27 


2.2 
5.7 
0.3 


9    4  46.4 

8  42  24.4 

8^19  54.7 

7  57  17.6 

S.   7  34  33.5 


+42.73 
43.47 
44.20 

-1-44.91 
45  60 
46.28 

+46.94 
47.58 
48.20 

+48.80 
49.39 
40.96 

+50.51 
51.03 
51.5.'> 

452.05 
52.53 
52.99 

+53.43 
53.86 
54.27 

+54.66 
5J>.04 

55.40 

+55.75 
56.08 
56.40 
56.70 

456.98 


Semi- 
diameter. 


tf 


6  16.08 

6  15.92 

6  15.76 

6  15.60 

6  15.43 

6  15.26 

6  15.08 

6  14.91 

6  14.73 

6  14.55 

6  14.37 

6  14.19 

6  14.00 

6  13.81 

6  13.61 

6  13.41 

6  13.21 

6  13.01 

6  12.80 

6  12.59 

6  12.37 

6  12.15 

6  11.92 

6  11.69 

6  11.46 

6  11.22 

6  10.98 

6  10.73 


16  10.48 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Ueridiau. 


68.27 
68.16 
68.04 

67.93 
67.81 
67.70 

67.58 
67.47 
67.36 

67.25 
67.14 
67.03 

66.92 
66.81 
66.7  J 

66.60 
66.50 
66.40 

66.30 
66.20 
66.11 

66.02 
65.93 
65.8t 

65.76 
65  68 
65.60 
65.52 

65.44 


Bqa^tion  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       M 

13  48.17 

13  55.72 

14  2.46 

14  8  40 
14  13.54 
14  17.89 

14  21  44 
14  24.19 
14  26.16 

14  27.34 
14  27.73 
14  27.33 

14  26.16 
14  24.22 
14  21.53 

14  18.09 
14  13.92 
14  9.03 

14  3.44 
13  57.16 
13  50.21 

13  42.61 
13  34  37 

13  25.52 

« 

13  16.08 
13  6.07 
12  55.52 
12  44.43 

12  32.82 


Difllfor 
1  Hour. 


0.331 
0.2i»8 
0.264 

0.231 
0.198 
0.164 

0.131 
0.098 
0.065 

0.032 
0.000 
0.033 

0.065 
0.097 
0.129 

0.160 
0.190 
0.220 

0.249 
0.276 
0  303 

0.3:M) 
0.356 
0.381 

0.406 
0.429 
0.452 
0.473 

0.404 


Nan.— The  mean  time  of  aemidiameter  paasing  may  be  found  by  eabtraotin?  0*.18  from  iue  sidereal  time. 

The  eixn  +  prefixed  to  the  hourly  ohan;;«  of  dtH'liu;ktiou  tudicatce  that  south  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

• 

SUN'S 

H 

1 

1 

1 

1 

XqinitloBef 

Ttnua, 

to  be 
Sabtnwtad 

ften 
Mean  Time. 

DiSfor 
1  Honr. 

SUtonal 

Tina, 

»r 

Right  AaoautoB 

'     or 

MeaqKi». 

Apparent 
RifCht  Aneenaion. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Dim  fin- 
1  Hour. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h      m       8 

20  59  25.29 

21  3  29.40 
21     7  32.71 

10.188 
10.155 
10.121 

S.  17     5  44!6  j  +42.'72 
16  48  30.5  '    43.46 
16  30  58.6  i    44.19 

13  48J0 

13  55.65 

14  2.40 

a 
0.331 

0.296 

0.264 

20  45  37.19 
20  49  33.75 
20  53  30.31 

Wed. 
Thur. 
Frid. 

4 
5 
6 

21   11  35.22 
21    15  36.93 
21   19  37.85 

10.088 
10.055 
10.0*21 

16    13     9.4  '  444.90 
15  55     3.4!     4.'>.!>9 

15  36  40.9      46.27 

1 

14    8.35 
14  13.50 
14  17.^6 

0.231 
0.196 
0.164 

20  57  26.87 

21  1  23.43 
21     5  19.99 

Sat. 

SUN. 

Mon. 

7 
8 
9 

21  23  37.96 
21  27  37.27 
21  31  35.80 

9.088 
9.955 

1 
15  18    2.4    +46.93 
14  59     8.3;    47..'>7 

14  39  59.0     48.19 

1 

14  21.42 
14  24.18 
14  26.15 

0.131 
0.096 
0.065 

21     9  16.54 
21  13  13.09 
21   17    9.65 

Tues. 
Wed. 
Thur. 

10 
11 
12 

21  35  33.54 
21  39  30.49 
21  43  26.65 

9.889 
9.857 
9.8*<24 

14  20  35.0   +48.79 
14     0  56.6,    49.38 
13  41     4.4      49.95 

14  27.34 
14  27.73 
14  27.34 

0.032 
0.000 
0.033 

21  21     6.20 
21  25    2.76 
21  28  59.31 

Frid. 
SaL 

SUN. 

13 
14 
15 

21  47  22.04 
21  51    16.66 
21  55  10.53 

9.792 
9.760 
9.728 

13  20  58.8   +50.50 
13    0  40.2     51.03 
12  40     9.0      5I.!>5 

14  26.17 
14  24.24 
14  21.56 

0.065 
0.097 
0.129 

21  32  55.87 
21  36  52.42 
21  40  48.97 

Mon. 

Tues. 

Wed. 

16 
17 
18 

21  59     3.66 

22  2  56.05 
22     6  47.72 

9.697 
9.667 
9.638 

12   19  25.7 ;  +52.05 
1 1  58  30.7  ,    56.5:) 
1 1  37  24.4      52.99 

14  18.13 
14  13.97 
14     9.09 

0.160 
0.190 
0.220 

21  44  45.53 
21  48  42.06 
21  62  38.63 

Thur. 
Frid. 

Sat. 

19 
20 
21 

22  10  38.69 
22  14  28.97 
22  18   18  57 

9.609 
9.581 
9.554 

1 1    16     7.3    +5.^43 
10  54  39.7'    5:).86 
10  33    2.0     54.27 

14     3.50 
13  57.22 
13  50.27 

0.249 
0.2:6 
0..303 

21  56  35.19 

22  0  31.75 
22    4^28.30 

SUN. 

Mon. 

Tues. 

22 
23 
24 

22  22     7.53 
22  25  55.85 
22  29  43.56 

9.527 
9.501 
9.476 

10  11   14.7    +54.66 
9  49  18.2     55.04 
9  27  12.7 '    65.40 

13  42.67 
13  34.44 
13  25.60 

0.330 
0..356 
0.381 

22    8  24.85 
22  12  21.41 
22  16  17.96 

Wed. 
Thur. 
Frid. 
Sat 

25 
26 
27 
28 

22  33  30.68 
22  37  17.23 
22  41     3.23 
22  44  48.69 

9.451 
9.428 
9.405 
9.:i84 

r 

1 
9     4  58.7    +55.75 

8  42  36.6      56.08 

8  20     6.8      56.40 

7  57  29.6     56.70 

13  16.16 
13     6.16 
12  55.61 
12  44.52 

0.406 
0.429 
0.45*<» 
0.473 

22  20  14.52 
22  24  11.07 
22  28    7.62 
22  32    4.17 

SUN. 

29 

22  48  33.65 

S.    7  34  45.4 

+56.96 

12  32.92 

0.494 

22  36    0.73 

XonL— The 
The 

nemidianeter  for  mc 
•iffn  +  prefixed  to  tl 
deereaeing.  • 

^n  noon  n 
be  hourly 

lay  be  aaaomcd  the  sane  aa  tb 
chance  of  declinatioii  indloatei 

ftt  for  apparent  1 
that  aonth  deell 

lOOB. 

DUU  for  1  hour, 
-f9*.8565. 
(Table  UI.) 
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III. 


AT  GREENWIOH  MEAN  NOON. 

THE  SUN'S 

i 

i 

8 

i 

Logerithm 
of  the 

» 

^ 

* 

1 

• 

TRT7B  LONOrrUBB. 

Badina  Vector 

HeanTimo 

^ 

Diir.  for 

LATITUDE. 

of  the 

Diff.  for 

of 

^0 

1  Honr. 

Sarth. 

1  Hour. 

Sidereal  Koon. 

(S 

a 

\ 

V 

^  •• 

1 

32 

312  23  39!5 

23  50l2 

152.19 

+  0.'32 

9.9936897 

+28.6 

h      m       a 

3  13  50.95 

2 

33 

313  24  31.6 

24  42.1 

152.15 

0.20 

9.9937594 

29.4 

3    9  55.04 

d 

34 

314  25  22.8 

25  33.2 

152.11 

+  0.07 

9.9938308 

30.1 

3     5  59.13 

• 

4 

35 

315  26  13.1 

26  23.4 

152.07 

-  0.06 

9.9939038 

+30.8 

3    2    3.22 

5 

36 

316  27    2.4 

27  12.5 

152.03 

0.19 

9.9939783 

31.4 

2  58    7.31 

6 

37 

317  27  50.7 

28    0.6 

151.99 

0.31 

9.9940543 

31.9 

2  54  11.41 

7 

38 

318  28  37.9 

28  47.7 

151.94 

-0.41 

9.9941316 

+32.4 

2  50  15.50 

8 

39 

319  29  23.9 

29  33.6 

151.89 

0.48 

9.9942100 

32.9 

2  46  19.59 

9 

40 

320  30    8.6 

30  18.2 

151.83 

0.52 

9.9942894 

33.3 

2  42  23.67 

10 

41 

321  30  51.9 

31     1.3 

151.77 

-  0.54 

9.9943700 

+33.8 

2  38  27.76 

11 

42 

322  31  33.7 

31  43.0 

151.71 

0.53 

9.9944518 

34.3 

2  34  31.85 

12 

43 

323  32  14.0 

32  23.1 

151.64 

0.48 

9.9945348 

34.8 

2  30  35.94 

13 

44 

324  32  52.6 

33     1.6 

151.57 

-  0.40 

9.9946189 

+35.3 

2  26  40.04 

14 

45 

325  33  29.5 

33  38.4 

151.50 

0.31 

9.9947043 

35.8 

2  22  44.13 

15 

46 

326  34    4.7 

34  13.4 

151.43 

0.20 

9.9947910 

36.4 

2  18  48.22 

16 

47 

327  34  38.0 

34  46  6 

151.35 

-  0.07 

9.9948791 

+37.0 

2  14  52.31 

17 

48 

328  35    9.5 

35  18.0 

151.27 

+  0.07 

9.9949688 

37.7 

2  10  56.41 

18 

49 

329  35  39.2 

35  47.6 

151.19 

0.20 

9.9950602 

38.4 

2    7     0.50 

19 

50 

330  36    7.0 

36  i5.3 

151.12 

+  0.32 

9.9951533 

+39. 1 

2     3    4.59 

20 

51 

331  36  33.0 

36  41.1 

151.04 

0.43 

9.9952482 

39.9 

1  59    8.68 

21 

52 

332  36  57.2 

37    5.2 

150.97 

0.52 

9.9953450 

40.7 

1  55  li,77 

22 

53 

333  37  19.6 

37  27.5 

150.89 

+  0.59 

9.9954437 

+4 1 .5 

1  51   16.86 

23 

54 

334  37  40.2 

37  48.0 

150.82 

0.62 

9.9955443 

42  3 

1  47  20.95 

24 

55 

335  37  59.0 

38    6.7 

150.75 

0.62 

9.9956469 

43.1 

1  43  25.04 

25 

56 

336  38  16.2 

38  23.7 

150.68 

+  0.60 

9.9957513 

+43.9 

1  39  29.14 

26 

57 

337  38  31.8 

38  39.2 

150.G1 

0.55 

9.9958575 

44.6 

1  35  33.24 

27 

58 

338  38  45.9 

38  53.2 

150  55 

0.47 

9.9959654 

45.3 

1  31  37.33 

28 

59 

339  38  58.4 

39     5.6 

150.49 

0.37 

9.9960749 

45.9 

1  27  41.42 

29 

60 

340  39    9.4 

39  16.5 

150.43 

+  0.26 

9.9961859 

+46.5 

1  23  45.51 

Nom 

B.— Tht 

nnmlwn  in  colnma 

A  oorreopoBJ 

I  to  their 

DO  equinox  of  the  detoi  in  oolni 

nn  A',  to 

Diff.  for  1  Hour, 
—  9-.8296. 

th« 

mean  equinox  of  Ja 

noAry  (H.O. 

(Table  II.) 
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GBEBNWIOH  MEAN  TIME. 

THE  MOON'S 

• 

1 

'S 

1 

SRMIDIAMSTEB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRAH8IT. 

AGS. 

Noon. 

HJ<1night. 

Noon. 

DUr.  for 
1  Hoar. 

Midnight. 

DliKfor 
I  Hoar. 

Moridlanot 
Oreenwioh. 

Dift  for 
1  Hoar. 

Noon. 

»       1$ 

15    9.4 

15  15!3 

55  3l!0 

-H'.69 

55  52"4 

+ir87 

h        ID 

17  59.7 

m 
1.92 

d 

21.9 

2 

15  21.7 

15  28.6 

56  15.9 

2.04 

56  41.3 

2.19 

18  47.5 

2.09 

22.9 

3 

15  35.9 

15  43.6 

57    8.3 

2.30 

57  36.5 

2.39 

19  39.8 

2.28 

23.9 

4 

15  51.6 

15  59.6 

58     5.7 

-1-2.44 

58  35.1 

+2.44 

20  37.1 

2.47 

24.0 

5 

16    7.5 

16  15.2 

59    4.3 

2.39 

59  32.5 

2.29 

21  38.4 

2.60 

25.9 

6 

16  22.4 

16  28  9 

59  J59.0 

2.11 

60  23.1 

1.88 

22  42.1 

2.64 

26.9 

7 

16  34.7 

16  39.4 

60  44.1 

+  1.69 

61     1.2 

+1.24 

23  45.3 

2.57 

27.9 

8 

16  42.8 

16  45.0 

61   13.9 

0.8G 

61  21.8 

+0.45 

6 

28.9 

9 

16  45.7 

16  45.1 

61  24.6 

■fO.02 

61  22.2 

-0.40 

0  45.6 

2.45 

0.4 

10 

16  43.1 

16  398 

61  14.9 

-0.81 

61     2.8 

-1.18 

1  42.8 

2.31 

1.4 

11 

16  35.4 

16  30.0 

60  46.6 

1.51 

60  26.7 

1.78 

2  36.4 

2.18 

2.4 

12 

16  23.7 

16  16.9 

60    3.9 

1.99 

59  38.9 

2.15 

3  27.5 

2.10 

3.4 

13 

16    9.7 

16    2.3 

59  12.4 

-2.25 

58  45.0 

-2.30 

4  17.1 

2.06 

4.4 

14 

15  54.7 

15  47.3 

58  17.3 

2.29 

57  50.0 

2.25 

5    6.5 

2.07 

5.4 

15 

15  39.8 

15  33  1 

57  23.4 

2.17 

56  58.0 

2.06 

5  56.4 

2.09 

6.4 

16 

15  26.6 

15  20.4 

56  33.9 

-1.94 

56  11.4 

-1.81 

6  47.2 

2.14 

7.4 

17 

15  14.8 

15    9.6 

55  50.6 

1.66 

55  31.7 

1.50 

7  39.0 

2.16 

8.4 

18 

15    5.0 

15    0.8 

55  14.6 

1.35 

54  59.4 

1.19 

8  31.1 

2.16 

9.4 

19 

14  57.2 

14  54.0 

54  46.0 

-1.04 

54  34.4 

-0.90 

9  22.8 

2.12 

10.4 

20 

14  51.3 

14  49.1 

54  24.4 

0.76 

54  16.1 

0.63 

10  12.9 

2.05 

11.4 

21 

14  47.2 

14  45.7 

54    9.3 

0.51 

54    3.9 

0.39 

11     1.0 

1.95 

12.4 

22 

14  44.7 

14  44.0 

54    0.0 

-0.27 

53  57.4 

-0.16 

11  46.6 

1.85 

13.4 

23 

14  43.6 

14  43  6 

53  56.2 

-0.05 

53  56.2 

+0.05 

12  30.0 

1.77 

14.4 

24 

14  44.0 

14  44.7 

53  57.5 

40.16 

54    0.1 

0.28 

13  11.6 

1.71 

15.4 

25 

14  45.8 

14  47.2 

54     4.1 

•fO.39 

54    9.4 

+0.50 

13  52.1 

1.68 

16.4 

26 

14  49.1 

14  51.3 

54  16.2 

0.63 

54  24.5 

0.75 

14  32.5 

1.69 

17.4 

27 

14  54.0 

14  57.2 

54  34.3 

0.89 

54  45.9 

1.03 

15  13.5 

1.74 

18.4 

28 

15    0.8 

15     4.9 

54  59.1 

1.18 

55  14.2 

1.33 

15  56.3 

1.84 

19.4 

29 

15    9.5 

15  14.6 

55  31.1 

+1.48 

55  49.8 

+1.63 

16  41.9 

1.97 

20.4 

• 

• 
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GREE^rWTOH  MBAIST  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Righ  t  Aftconeion. 


DiSfor 
IKiDute. 


DeoUnation. 


Dlfllfor 
lliinate. 


Hour. 


Right 


DifUfor 
IMinnteJ 


Deollnfttlon. 


DUE  for 
1  Hlnnte. 


0 
1 
2 

3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


ta  m 
14  12 
14  14 
14  16 
14  18 
14.20 
14  22 
14  24 
14  2G 
14  28 
14  30 
14  3-2 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  4() 
14  48 
14  50 
14  52 
14  54 
14  56 
14  58 


SUNDAY  1. 


S.IO 
10 
10 
10 
10 

11 
11 
11 
11 
11 

12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
14 
14 
14 
S.I4 


• 

8 

52.19 

14)945 

47.79 

1.9289 

43.6(> 

}J933i 

39.80 

1.9379 

30.21 

1.9435 

32.90 

1.9479 

29.87 

1.9519 

27.13 

1.9567 

24.(58 

1.9617 

22.53 

1.9667 

20.<» 

1.9718 

19.14 

1.9769 

17.91 

1.9891 

10.99 

1.9873 

IO.:ft) 

1.9997 

I6.lt 

1.9981 

16.10 

9.0036 

10.54 

9.0091 

17.25 

S.0147 

18.30 

9.0904 

19.70 

9.0969 

21.45 

9.0391 

23.55 

9.0379 

26.00 

9.0436 

// 


1  36.5 
13  50.5 
26  14.7 
38  31.1 
50  45.() 
58.0 
8.4 
16.7 
22.8 
26.8 
28.5 
27.8 
24.7 
19.1 
11.1 
0.5 
47.2 
31.2 
12.5 
50.9 
26.4 
59.0 
28.5 


2 

15 
27 
39 
51 

3 
15 
27 
39 
51 

3 
14 
2(» 
38 
49 

1 

12 
24 


35  54.9 


MONDAY  2. 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


0 
2 
4 

6 
8 
10 
12 
14 
17 
19 


15  21 
15  23 
15  25 
15  27 
15  29 
15  31 
15  34 
15  36 
15  38 
15  40 
15  42 
15  44 
15  47 
15  49 
15  51 


28.81 

8.0499 

S. 

31.99 

9.0661 

:\5M 

9.0693 

39.46 

9.0684 

43.75 

9.0747 

48.43 

9.0819 

53.49 

9.0876 

58.94 

9.0941 

4.78 

9.1006 

11.01 

9.1079 

17.64 

9.1138 

24  67 

9.1906 

32.11 

9.1971 

39.<Ki 

9.1319 

48.22 

9.1411 

56.89 

9.1480 

5.98 

9.1551 

15.50 

9.1699 

25.44 

9.1609 

35.80 

9.1764 

46.60 

9.1836 

57.83 

9.1906 

9..50 

9.1981 

21.60 

9.9054 

34.14 

9.9197 

s. 

4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
18 
8 
8 
8 
8 
9 


47 

58 

9 
21 
32 
43 
54 

5 
16 
27 
38 
48 
59 

9 
20 
30 
41 
51 

1 

11 
22 
32 
41 
51 

1 


18.1 
38.0 
54.7 

8.0 
17.8 
24.1 
26.8 
25.8 
21.1 
12.5 

0.0 
43.5 
2.3.0 
58.4 
29.6 
56.5 
19.0 
37.0 
50.4 
59.2 

3.4 

2.8 
57.3 
4({.9 
31.5 


19JM8 
19.318 
19.988 
19.957 
19.994 
19.190 
19.156 
19.190 
19.084 
19.047 
19.008 
11.968 
11.998 
11.887 
11.845 
11.801 
11.756 
11.711 
11.664 
11.616 
11.567 
11.517 
11.466 
11.413 


11.359 
11.305 
11.950 
11.199 
11.134 
11.075 
11.014 
10.959 
10.889 
10.694 
10.758 
10.699 
10.694 
10.555 
10.484 
10.419 
10.338 
10.969 
10.185 
10.108 
10.030 
9.949 
9.867 
9.785 
9.701 


0 

1 

2 
3 

4 
5 
0 
7 
8 
9 
0 


3 
4 
5 

6 

7 
8 
9 


20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


TUESDAY  3. 


h  m 
15  51 
15  53 
15  56 

15  58 

16  0 


16 
16 
16 
16 
16 
16 


2 

4 

7 

9 

11 

14 

16 


16  18 
16  20 
16  23 
16  25 
16  27 
16  30 
10  32 
16  34 
16  37 
16  39 
16  42 
16  44 


s 

"      1 

34.14 

S.9I97 

47.12 

S.9901 
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GBBENWIOH  MBAIST  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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4.967 
4.361 
4.494 
4.606 
4.718 
4.829 
4.9.19 
5.048 
6.157 
5.966 
5.374 
5.481 
5.587 
6.602 
6.797 
5.909 
6.005 
6.108 
6.911 
6.319 
6.419 
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QRBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AaoeiMion. 


Dlif  for 
1  Mlnate. 


DocUiiAtion. 


DUE  for 
IKinatoJ 


Sight  Atoension 


Biff  for 
1  Minnto. 


DeoUiiAtioii. 


DURfor 
lliinaleJ 


0 
1 

3 
4 

5 
6 
7 

8 
II 

to 

11 
12 
13 
14 
15 
IG 
17 
Id 
W) 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

(I 

7 

8 

9 

10 

II 

12 

13 

14 

15 

IG 

17 

18 

VJ 

20 

21 

2^4 

2:1 

24 


SATURDAY  21. 


h      BB 

8  44 

8  46 
8  48 
8  50 
8  52 
8  54 
8  5fi 
8  58 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


I 

3 
5 

7 
9 
II 
13 
15 
17 
19 


9  21 
9  23 
9  25 
9  27 
9  29 
9  31 


22.41 
28.06 
33.49 
38.()9 
43.67 
48.42 
52.!  »4 
57.23 
I.2J) 
5.13 
8.74 
12.11 
15.25 
I8.1G 
20.84 
23.29 
25.51 
27.50 
2J).26 
30.79 
.'«.09 
.33.16 
34.00 
34.61 


9.0961 
9.0993 
9.0H86 
•9.0948 
9.0811 
9.0773 
9.0TJ4 
•^.0686 
9UM56 
9.0891 
9.0589 
9.0M3 
9.0604 
9.0480 
9.0497 
9.0389 
9.03&1 
9.0319 
9.0974 
9.0930 
9U)I97 
9.01S9 
94)191 
9.0089 


'N.22 
22 
22 
22 

21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
N.I9 


25 
19 
12 
5 
59 
52 
45 
38 
31 
23 
16 
9 
1 
53 
46 

:« 

30 
22 
14 
6 
58 
49 
41 
3:3 


$' 


33.0 

5.3 
31.6 
51.9 

6.3 
14.9 
17.8 
14.9 

&3 
52.0 
32.1 

6.7 
35.7 
59.2 
17.3 
:{0.1 
37.5 
39.7 
36.6 
28.3 
14.9 
56.4 
32.8 

4.2 


SUNDAY  22. 


9  3:i 
9  a*) 
9  37 
9  :» 
9  41 
9  43 
9  45 
9  47 
9  49 
9  51 
9  53 
9  55 
9  57 
9  5t> 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


I 

3 

5 

7 

9 

II 

12 

14 

16 

18 


10  20 


34.99 
a5.l4 
35.07 
34.77 
34.25 
3:}.50 
;j2.5:l 
31.34 
29.92 
28.28 
26.42 
24.:}5 
22.06 
19.55 
16.8:) 
l3iK) 
10.75 
7.39 
3.8:) 
0.06 
5a08 
5l.i)0 
47.51 
42.9:) 
:)8.15 


9.0044 
9.0007 
1.9968 
1.9939 
1.9884 
I.98S7 
1.9890 
1.9789 
1.9745 
1.9708 
1.9679 
1.9636 
1.9600 
1.9564 
1.9&99 
1.9493 
1.9457 
1.9493 
1.9389 
1.9354 
1.9390 
1.9966 
1.9953 
1.9990 
1.9187 


N.I9 
19 
19 
18 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
17 
!6 
16 
16 
16 
16 
16 
15 
15 

N.15 


28.0 
21.1 


13 

3 

54 

45 


24  30.6 

15  52.1 
7  8.8 

58  20.7 
49  27.9 
40  30.:) 
31 
22 

9.7 
5:3.7 
33.2 
8.3 
35  39.0 
26  5.4 

16  27.5 
6  45.4 

56  59.1 
47  8.6 
!4.0 
15.4 
12.8 
6.:i 
55.9 
41.6 


37 

27 

17 

7 

56 
46 


6.419 
6.519 
6.619 
6.711 
6.806 
6.904 
7.000 
70)96 
7.191 
7.985 
7.378 
7.470 
7.568 
7.653 
7.743 
7.839 
7.990 

&ooe 

8.005 
8.181 
8.966 
8.351 
&435 
8.518 


36  2:).4 


SMI 
8.689 
&709 
8.841 
8.990 
6J09 

9J0frt 

9.153 

9.998 

9J04 

9J78 

9.458 

9.594 

9J«6 

9.667 

9.737 

9807 

9.876 

9.943 

10.010 

10.076 

10.141 

10.906 

10.971 

10JI34 


0 
1 
2 

3 
4 
5 
6 
7 
8 
9 
0 
I 

2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


MONDAY  23. 


b    n      • 

10  20  38.15 

■ 

1.9187 

N.I5  36  23.4 

10.334 

10  22  3:1.18 

1.9155 

15  26     1.5 

10.306 

10  24  28.01 

1.9199 

15  15  35.9 

10.457 

10  26  22.64 

1.9089 

15    5    6.7 

10.517 

10  28  17.08 

1.9058 

!     14  54  3:3.9 

10.577 

10  30  11.34 

1.9097 

14  43  57.5 

10.637 

10  32    5.41 

1.8997 

14  3:)  17.5 

10.605 

10  3:)  S^jaO 

1.8966 

14  22  34.1 

10.759 

10  a5  53.00 

1.8935 

14  11  47.3 

10.808 

10  37  46.52 

1.8906 

14    0  57.1 

10.865 

10  ;)9  39.87 

1.8877 

13  50    3.5 

10.091 

10  41  33.04 

1.8847 

13  39    6.6 

10.975 

10  43  26.03 

1.88  J  8 

13  28    6.5 

11.098 

10  45  18.85 

1.8790 

13  17    3.2 

11.081 

10  47  11.51 

1.8769 

ir)    5  56.8 

11.133 

10  49    4.00 

1.8735 

12  54  47.3 

11.184 

10  50  56.3:3 

1.8708 

12  43  34.7 

11.935 

10  52  48.50 

1.8681 

12  32  19.1 

11.966 

10  54  40.50 

1.8654 

12  21     0.5 

11.334 

10  56  32.:35 

1.8099 

12    9  39.0 

11.389 

10  58  24.05 

1.8603 

II  58  14.7 

11.4*J9 

II     0  15.59 

1.8578 

1 1  46  47.5 

11.476 

II     2    6.99 

1.8554 

11  :35  17.6 

11599 

11    3  58.24 

1.8B99  , 

N.ll  2:3  44.9 

11.567 

TUESDAY  24. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:) 

24 

5 
7 
9 
11 
13 
15 
16 
18 
20 
22 
24 
26 
27 
29 
31 
33 
35 
36 
38 
40 
42 
44 
46 
47 
49 


49.34 
40.30 
31.13 
21.82 
12.:38 

2.81 
53.11 
4a28 
33.34 
23.28 
13.11 

2.82 
52.42 
41.92 
31.31 
20.60 

9.80 
58.90 
47J)1 
36.83 
25.67 
14.42 

:).I0 
51.70 
40.2:) 


1.6505 
1.8489 
1.8460 
1.8438 
1.8416 
1.8394 
1.8373 
l.Si59 
1.8333 
1.8314 
1.8995 
1.8976 
1.8358 
1.8941 
1.8994 
1.8908 
1.8199 
1.8176 
1.8161 
1.W4? 
1.8133 
1.8119 
1.8106 
1.8094 
1.8083 


N.ll 
■       11 

.     10 

<     10 

10 

:  10 
10 
9 
9 
9 
9 
9 

8 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
N.  6 


12 

0 
48 
37 
25 
13 

1 
49 
37 
25 
13 

I 
49 
37 
25 
13 

I 
49 
36 
24 
12 
59 
47 
34 
22 


9.5 
31.5 
50.9 

7.7 
22.0 
33.9 
43.3 
50.4 
55.2 
57.7 
57.9 
55.9 
51.8 
45.6 
:)7.3 
27.0 
14.8 

0.6 
44.5 
26.6 

6.9 
45.4 
2i.2 
57.4 
30.9 


11.619 

11.655 

11.698 

11.741 

11.789 

11.899 

11.809 

llJOl 

11J99 

11.977 

19.015' 

19.051 

19.086 

19.191 

19.1£5 

19.188 

1'J.990 

19.959 

19.963 

19.313 

19.343 

19.379 

19.400 

19.498 

19.455 


30 


FEBRUARY,  1891. 


XI. 


GBEBNWIOH  MEAN  TIME. 

. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RijChtAftoenaion. 

DlAfor 
lliinato. 

Declination. 

Diitfor 
1  Minute. 

Hoar. 

Right  iisoenaion. 

Difllfor 
1  Minute. 

Declination. 

Diitfor 
IMimte. 

WEDNESDAY  25. 

FRIDAY  27. 

Ii     ni      8 

8 

0      1      >t 

ft 

b     in      8 

8 

^    -P      '  ^  '* 

«i 

0 

1 1  4i)  40.23 

1.8083 

N.  6  22  30.9 

19.455 

0 

13  16  12.48 

1.8906 

S.  3  52  21.9 

19.889 

1 

II  51  28.69 

1.8079 

6  10    2.8 

19.481 

1 

13  18     1.77 

1.8994 

4    5  15.0 

19.880 

2 

11  5.3  17.09 

1.6061 

5  57  33.2 

19.505 

2 

13  19  51.17 

1.8949 

4  18    7.5 

19.670 

3 

11  55    5.42 

1.8050 

5  45    2.2 

19.599 

3 

13  21  40.68 

1.8969 

4  30  59.4 

19.860 

4 

1 1  56  53.69 

1.8041 

5  32  29.7 

19..'V53 

4 

13  23  30.31 

1.8989 

4  43  50.7 

19.849 

5 

11  58  41.91 

1.8039 

5  19  55.8 

19.577 

5 

13  25  20.0(1 

1.6309 

4  56  41.3 

19.837 

6 

12    0  30.08 

1.8094 

5    7  20.5 

19.599 

(! 

1.3  27    9.93 

1.8393 

5    9  31.2 

19.895 

7 

12    2  18.20 

13)16 

4  54  43.9 

19.691 

7 

13  28  59.93 

1.8344 

5  22  20.3 

19.819 

8 

12    4    6.27 

1.8006 

4  42    6.0 

19.649 

8 

13  30  50.06 

1.8367 

5  35    8.6 

19.797 

D 

12    5  54.30 

1.8009 

4  29  26.9 

19.669 

9 

13  32  40..33 

1.8390 

5  47  56.0 

19.789 

10 

12    7  42i29 

1.7996 

4  16  46.6 

19.681 

10 

13  34  30.74 

1.8413 

6    0  42.5 

19.767 

11 

12    9  30.25 

1.7991 

4    4    5.2 

19.700 

11 

13  36  21.29 

1.8437 

6  13  28.0 

19.750 

1-2 

12  11   18.18 

1.7986 

3  51  22.6 

19.718 

12 

13  38  11.99 

1.8469 

6  26  12.5 

19.733 

13 

12  13    <).08 

1.7981 

3  38  3J).0 

19.735 

13 

13  40    2.84 

1  8468 

6  38  56.0 

19.715 

14 

12  14  5,3.95 

1.7977 

3  25  54.4 

19.759 

14 

13  41  53.85 

1.6514 

6  51  38.3 

19.696 

15 

12  16  41.80 

1.7973 

3  13    6.8 

19.768 

15 

13  43  45.01 

1.8541 

7    4  19,5 

\2JBTt 

16 

12  18  29.63 

1.7971 

3    0  22.2 

19.783 

16 

13  45  36.34 

1.8569 

7  16  59.5 

19.6.'S6 

17 

12  20  17.45 

1.7969 

2  47  34.8 

19.798 

17 

13  47  27.84 

1.8597 

7  29  38.2 

19.631 

18 

12  22    5.26 

1.7968 

2  34  46.5 

19.819 

18 

13  49  19.51 

1.8636 

7  42  15.6 

19.619 

19 

12  23  5.3.06 

1.7967 

2  21  57.4 

19.894 

19 

13  51  11.35 

1.8656 

7  54  51.7 

19.580 

20 

12  25  40.86 

1.7966 

2    9    7.6 

19.837 

20 

13  53    3.38 

1.8687 

8    7  26.4 

19.566 

Ql 

12  27  28.65 

1.7966 

1  56  17.0 

19.649 

21 

13  54  55.59 

1.8718 

8  19  59.6 

19.541 

'2Q 

12  2i)  16.45 

1.7967 

1  43  25.7 

19.860 

2-2 

13  56  47.99 

1.8749 

8  32  31.3 

19.515   < 

23 

12  31     4.26 

1.790B 

N.  1  30  33.8 

19.809 

23 

13  58  40.58 

1.8781 

S.  6  45    1.4 

19.488 

1 

THl 

JRSD^ 

LY  26. 

SATURDAY  28. 

0 

12  32  52.08 

1.7971 

N.  1  17  41.4 

19.878 

0 

14    0  33..36 

1.8813 

S.  8  57  29.9 

19.469 

I 

12  34  39.91 

1.7973 

1    4  48.4 

19.887 

1 

14    2  26.34 

1.8847 

9    9  56.8 

19.434 

2 

12  36  27.76 

1.7977 

0  51  54.9 

19.896 

2 

14    4  19.53 

1.6889 

9  22  22.0 

19.405   1 

3 

12  38  15.63 

1.7961 

0  39    0.9 

19.903 

3 

14    6  12.i)2 

1.8917 

9  34  45.4 

19-175    1 

4 

12  40    3.53 

1.7986 

0  26    6.5 

19.909 

4 

14    8    6.5:) 

1.6959 

9  47    7.0 

19.345    , 

5 

12  41  51.46 

1.7990 

0  13  11.8 

19.915 

5 

14  10    0.35 

1.8968 

9  59  26.8 

19.314 

6 

12  43  39.41 

1.7996 

N.  0    0  16.7 

19.991 

6 

14  11  54.:39 

1.9090 

10  11  44.7 

19.9(!Q 

7 

12  45  27.40 

13W9 

S.  0  12  .38.7 

19.995 

7 

14  13  48.66 

1.9063 

10  24    0.6 

19.948 

8 

12  47  1.5.44 

1.8010 

0  25  34.3 

19.999 

8 

14  15  43.15 

I.9I01 

10  m  14.5 

19.914 

1) 

12  49    3.52 

1.8017 

0  38  30.1 

19J»9 

9 

14  17  37.87 

1.9140 

10  48  26.3 

19.179 

10 

12  50  51.64 

1.8095 

0  51  26.1 

19.934 

10 

14  19  32.8:3 

1.9180 

11     0  36.0 

19.144 

11 

12  52  39.82 

1.8034 

1     4  22.2 

19.936 

11 

14  21  28.03 

1.9319 

1 1   12  43.6 

19.107 

12 

12  54  28.05 

1.8043 

1  17  18.4 

19i»7 

12 

14  2;}  23.46 

1.9259 

1 1  24  48.9 

19.069    ' 

13 

12  56  16.34 

1.8053 

1  30  14.6 

19.937 

13 

14  25  19.14 

1.9301 

11  36  51.9 

19.031    ' 

U 

12  58    4.69 

1.8064 

1  43  10.8 

19.936 

11 

14  27  15.03 

1.9344 

1 1  48  52.6 

wjm 

15 

12  59  5:3.11 

1.8076 

1  56    6.9 

19.934 

15 

14  29  11.27 

1.9387 

12    0  50.9 

11.951 

16 

13     1  41.60 

1.8088 

2    9    2.9 

19U)31 

16 

14  31     7.72 

1.9430 

12  12  46.7 

11.909  ! 

i    17 

13    3  30.16 

1.8100 

2  21  58.7 

i%asa 

17 

14  33    4.43 

1.9474 

12  24  40.0 

11.867   1 

■    18 

13    5  18.80 

1.8113 

2  34  54.3 

19J)95 

18 

14  35     1.41 

1.9519 

12  3<>  30.7 

1I.89J 

1    >9 

13    7    7.52 

1.8197 

2  47  49.7 

19.929 

19 

14  36  58.66 

1.9564 

12  48  18.8 

11.779 

:  20 

13    8  56.33 

1.8149 

3    0  44.9 

\'2JH6 

20 

14  38  5().ld 

1.9610 

13    0    4.2 

Il.rj4 

21 

13  10  45.2:) 

1.8157 

3  13  39.8 

19.911 

21 

14  40  53.98 

1.9657 

13  11  46.9 

11.688 

22 

13  12  34.22 

1.8179 

3  26  34.3 

19.904 

22 

14  42  52.06 

1.9704 

13  23  26.8 

11.641 

2:) 

13  14  23.30 

1.8188 

3  39  28.3 

l».W7 

23 

14  44  50.43 

1.9759 

13  35    3.8 

11.599 

24  i 

13  16  12.48 

1.8906 

S.  3  52  21.9 

Vi.SiO 

24 

14  46  49.09 

1.9601 

S.  13  46  37.9 

>      11.543 
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GREENWICH  MEAN  TIME. 


PHASES  OP  THE  MOON. 


d       h 
<C  Perigee Feb.       9      0^ 

<C  Apogee 23      6.0 


d  h  m 

<C  I^st  Quarter Feb.        1  16  42.1 

#  New  Moou 8  14  12.2 

^  First  Quarter 15  6  79.5 

O  Full  Moon 23  7  18.4 
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xm. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

eg 

Kune  and  DlrMtlon 

Noon. 

P.L. 
of 

lilh. 

P.L. 
of 

Vlh. 

P.L 
of 

IXi^ 

P.L. 
of 

5^ 

Ol  VDJcOb. 

Diflf. 

Diff. 

• 

Dill. 

DUE 

O         1         H 

O         1         II 

0      1      $t 

0       t      tt 

i 

Pollux 

\V. 

102  12  32 

3870 

103  45  29 

9858 

105  18  42 

9844 

106  52  13 

9831 

Regulus 

\V. 

6G    5  58 

2878 

67  JJ8  45 

9865 

69  11  49 

9850 

70  45  12 

9836 

Saturn 

w. 

48  17  48 

S853 

49  51     8 

9&i8 

51  24  46 

9894 

52  58  43 

9810 

A 11  tares 

E. 

34  40  12 

9915 

m    8  12 

9905 

31  36    0 

9897 

:30    3  37 

9889 

VeWU8 

E. 

51  41  54 

%fir7 

.50  16  17 

3915 

48  .50  26 

3903 

47  24  20 

3189 

Sun 

E. 

97  58  18 

3947 

96  a3    4 

3931 

95    7  32 

3917 

93  41  43 

3909 

2 

Regulus 

VV. 

78  3G  53 

9760 

80  12  14 

9743 

81  47  57 

9796 

&3  24    2 

9710 

1 

Saturn 

W. 

60  53  IG 

3732 

62  29  13 

9716 

64     5  31 

9700 

65  42  1 1 

9683 

i 

8|>ica 

W. 

24  58  49 

9gT2 

26  31  44 

9644 

28    5  15 

3816 

29  39  22 

9790 

1 

Venus 

E. 

40    9  50 

3193 

38  42    7 

3108 

37  14    7 

3095 

35  45  51 

3081 

1 

1 

Sun 

E. 

8G  27  54 

3119 

85    0    8 

3109 

83  32     1 

3085 

82    3  :i3 

3066 

i   :> 

Regulus 

W. 

91  30  12 

9tfai 

93    8  38 

9603 

94  47  29 

9565 

96  26  45 

9566 

Saturn 

W. 

73  51  2.3 

9594 

75  30  26 

9575 

77    9  55 

9557 

78  49  49 

3538 

Spica 

\V. 

37  38  15 

9669 

:)9  15  36 

2646 

40  53  28 

9694 

42  31  50 

9603 

1 

Venus 

E. 

28  20  30 

3090 

26  50  42 

3019 

25  20  44 

3005 

23  .50  :i8 

3001 

i 

F 

Sun 

E. 

74  3.)  27 

9979 

73    4  39 

9959 

71  33  26 

9939 

70     1  48 

9919 

4 

Saturn 

W. 

87  15  5.3 

9443 

88  58  26 

9494 

90  41  26 

9405 

92  24  54 

9386 

Spica 

\V. 

50  51     3 

9496 

52  32  22 

9475 

54   14  10 

9454 

55  56  28 

9433 

Sun 

E. 

62  17  18 

9811 

60  43    5 

9799 

59    8  26 

9779 

.57  a3  22 

9759 

5 

Spica 

W. 

64  35  12 

9:«3 

66  20  2:3 

9315 

68    6     1 

9996 

69  52    7 

9977 

Aiitares 

W. 

18  57  31 

9451 

20  39  53 

9400 

22  2:3  15 

9373 

24    7  28 

9341 

Sun 

E. 

49  31  27 

9655 

47  53  47 

9636 

46  15  41 

9618 

44  37  11 

9601 

G 

Spina 

W. 

78  49  20 

9190 

80  38    3 

9173 

82  27  n 

9158 

84  16  42 

9143 

Aiitures 

W. 

32  58  52 

9918 

34  46  53 

9197 

36  35  25 

9178 

38  24  26 

9159 

! 

Sun 

E. 

36  18  55 

9599 

34  38  13 

3510 

:32  57  13 

9497 

31  15  56 

9486 

t 
i    7 

Spi  a 

W. 

93  29  44 

9077 

95  21   19 

9065 

97  13  12 

9055 

99    5  21 

9044  1 

1 
1 

Aiitaros 

W. 

47  ;u>    1 

9069 

49  27  28 

9068 

51    19  16 

9056 

53  11  23 

9045 

1 

Sun 

E. 

22  46  3:) 

9465 

21     4  30 

9470 

19  22  35 

9469 

17  40  56 

8509 

•  .0 

Sun 

W. 

20  44  14 

9397 

22  27  5.3 

9391 

24  11  41 

9387 

25  55  34 

9387 

. 

Mars 

E. 

29  55  59 

995:4 

28    8  51 

9967 

26  22    3 

9983 

24  .35  3!) 

9:i09 

a  ArietiM 

E. 

56  18    5 

9153 

54  28  27 

9109 

52  39  13 

9186 

50  50  24 

9904 

1 

Alduliaran 

E. 

86    9  37 

9006 

84  16  12 

9014 

82  22  .59 

9091 

80  29  58 

9030 

1  11 

Sun 

W. 

34  34  10 

9414 

36  17  25 

9494 

38    0  26 

9434 

39  43  12 

9446 

,• 

a  Arietis 

E. 

41  54  14 

93JG 

40    8  58 

9364 

38  24  31 

9401 

36  40  57 

9443  ! 

1 

Aldebaraii 

E. 

71     8  37 

9064 

69  17  13 

9097 

67  26    9 

9111 

65  35  26 

9194 

Pollux 

E. 

115  16  22 

9073 

1 13  24  42 

9066 

111  33  21 

9099 

109  42  20 

9111 

:  vi 

Sun 

W. 

48  12  30 

3516 

49  5:)  21 

9531 

51  ;»  51 

9548 

.53  13  58 

9565 

1 

Aldebnran 

E. 

56  27  23 

9909 

54  :»  58 

9918 

52  50  58 

9937 

51     3  25 

9854 

Pollux 

E. 

100  32  25 

9184 

98  43  33 

9900 

96  55    5 

9916 

95    7     1 

8939 

:i3 

Sun 

W. 

61  28  :)8 

9653 

63    621 

9671 

64  43  40 

9689 

66  20  34 

9708 

i 

a  Pegaf<i 
Aldeoiirau 

W. 

40  34  56 

3388 

41  57  26 

3333 

43  20  59 

44  45  25 

3948 

1 

i 

E. 

42  12  26 

9^i&0 

40  27  40 

8371 

38  43  23 

8391 

36  59  36 

9414 

XIV. 
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GBEEKWIOH  MEAN  TIME. 

LUNAH  DISTANCES. 

9 

^8 

Kmbo  aad  Direction 

Midnight. 

P.L. 
of 

XVb. 

P.L. 
of 

XVIIPi. 

P.L. 
of 

XXP^- 

P.L, 
of 

1 

ox  v/vyeoi* 

DifT 

Dur. 

DIfll 

Die 

Pollux 

W. 

Q        0        II 

108  26    I 

0816 

O         1        H 

110    0    8 

9801 

0       1      II 

111  34  35 

9TB6 

]]^    9  21 

1 

9ni 

Kegiihifl 

W. 

72  18  53 

9891 

73  52  53 

9806 

75  27  13 

9791 

77     I  53 

9775 

Saturn 

W. 

54  3-a  58 

9793 

56    7  32 

9780 

57  42  26 

9764 

59  17  41 

9749 

■ 

Aiitares 

E. 

28  31     4 

9881 

26  58  21 

9876 

25  25  31 

9871 

23  52  35 

9800 

VcNOs 

E. 

45  57  58 

3177 

44  31  21 

3163 

43    4  27 

3149 

41  37  17 

3135 

Su.^f 

E. 

1^2  15  36 

3ie6 

90  49  10 

3170 

8!)  22  25 

3153 

67  55  20 

« 

3136 

2 

Regiiliifl 

W. 

85    0  29 

9899 

86  37  19 

9675 

88  14  33 

9657 

»)  52  10 

9639 

Saturn 

W. 

67  ID  14 

9666 

(»  5(>  40 

9648 

70  34  30 

9630 

72  12  44 

9619 

Spica 

W. 

31   14    3 

9764 

32  49  18 

9740 

34  25    5 

9716 

3()     1  24 

9809 

Venus 

E. 

31  17  18 

3068 

*^2  48  29 

3006 

31   19  25 

3043 

29  50    5 

3090 

Sun 

E. 

80  31  42 

3047 

79    5  28 

3099 

77  35  51 

3010 

76    5  51 

9991 

1 

3 

Kegiiltis 

W. 

98    6  27 

9547 

99  46  a'j 

9599 

101  27    8 

9510 

103    8    8 

1 

9491  ' 

Saturn 

W. 

80  30    9 

9S*» 

82  10  rv\ 

9500 

8:}  52    8 

94» 

a^i  .33  47 

9469 

Spica 

W. 

44  10  41 

9581 

45  50    2 

9559 

47  29  5:) 

9538 

49  10  13 

9517 

■ 

Vbrus 

E. 

22  20  27 

3001 

20  50  16 

3004 

19  20    8 

3011 

17  50    9 

3093 

Sun 

E. 

68  29  45 

9603 

66  57  17 

9873 

65  24  2!) 

9859 

63  51     3 

9833 

4 

Saturn 

W. 

94    8  49 

9367 

95  53  1 1 

9348 

97  38     1 

9399 

99  2.3  18 

9310 

Spica 

W. 

57  :«>  15 

9413 

59  22  31 

9393 

61     6  16 

9373 

62  50  30 

9353 

1 

Sun 

E. 

55  57  51 

9rJ9 

54  21  54 

9719 

52  45  30 

9693 

51     8  41 

9675 

1 
.    5 

Spica 

W. 

71  38  41 

9958 

73  25  42 

9941 

75  13    9 

8993 

77     1     2 

9906 

1 

Ajitares 

W. 

25  52  28 

9313 

27  38    9 

9967 

29  24  28 

9969 

31  11  23 

9939 

1 

Sun 

E. 

42  58  17 

9583 

41  18  59 

9567 

.39  39  19 

9551 

37  59  17 

9537 

6 

Spica 

W. 

86    636 

9198 

87  56  52 

9115 

89  47  2J) 

9101 

91  38  27 

9088 

Autares 

W. 

40  13  55 

9149 

42    3  50 

9195 

43  54  1 1 

9110 

45  44  55 

9006 

1 

Suit 

E. 

29  34  23 

9477 

27  52  37 

9470 

26  10  41 

9465 

24  28  38 

9463 

1 

1    7 

Spica 

W. 

100  57  46 

9035 

102  50  25 

9097 

104  43  17 

9000 

106  36  20 

9013 

1 

A  mares 

W. 

55    3  47 

9094 

56  56  28 

9095 

58  49  2:} 

9016 

60  42  32 

9000 

\ 

Sun 

E. 

15  59  45 

9535 

14  19  20 

9586 

12  40    5 

9868 

11     2  89 

9805 

10 

Sun 

W. 

27  39  28 

9380 

2J)  23  19 

9399 

31     7    5 

9308 

32  50  43 

9406 

Marh 

E. 

22  49  42 

9394 

21     4  17 

9349 

19  19  29 

9379 

17  35  24 

9413 

a  Arietis 

E. 

49    2    3 

9945 

47  14  12 

9947 

45  26  55 

9979 

43  40  14 

9300 

AideUaraii 

E. 

78  37  10 

9039 

76  44  37 

905O 

74  .52  20 

9061 

73    0  20 

9079 

11 

Son 

W. 

41  25  41 

9459 

43    7  52 

9479 

44  49  45 

9486 

46  31   18 

9501 

a  Arietis 

E, 

34  58  23 

9469 

.33  16  54 

9:49 

31  :)6  39 

9001 

29  57  46 

9668 

Aldebnrati 

E. 

63  45    4 

9130 

61  55    4 

9154 

60    5  27 

9169 

58  16  13 

9185 

Pollux 

E. 

107  51  :» 

9195 

106     1   17 

9139 

104  II   17 

9154 

102  21  40 

9169 

n 

SiTN 

W. 

54  5:)  41 

9589 

56  3:)     1 

9599 

58  11  58 

9617 

59  50  30 

9635 

AldelMiniii 

E. 

4!»  16  18 

9979 

47  29  38 

9991 

45  43  26 

9311 

43  .57  42 

9330 

1 

Pollux 

E. 

93  19  21 

9949 

91  32    6 

9965 

89  45  15 

9983 

87  58  50 

9300 

13 

Sun 

W. 

<;7  57    3 

9797 

m  :VJ    7 

9746 

71     8  46 

9765 

72  44    0 

9783 

a  Pega^i 

W. 

46  10  37  , 

3315 

47  :M\  28 

3188 

49    2  51 

3166 

50  29  41 

3148 

1 

Aldebornn 

E. 

35  16  21  1 

9436 

3'l  ^\  :{H 

9459 

31  51  27 

! 

2483 

30    9  50 

9507 

T 
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XV. 


GREENWICH  MKAN  TIME. 

LUNAR  DISTANCES. 

• 

13 

Name  and  Dlnctton 
of  Ot^oot. 

Noon. 

P.L. 

of 

DiiC 

lllb. 

P.L. 

of 

Diff. 

Vlh. 

P.L, 

of 

Dun 

EKh. 

P.L. 

of 

DUt 

Pollux 

E. 

86  12  50 

9317 

O        *        It 

84  27  16 

9335 

82  42    ^ 

8353 

80  57  2« 

9370 

Regiilus 

E. 

122  19  16 

SEfilS 

120  33  57 

9344 

118  49    2 

9369 

117    4  32 

9378 

14 

Sdn 

W. 

74  18  50 

9609 

75  53  15 

9891 

77  27  15 

9839 

79    0  52 

9859 

a  Pegasi 

W. 

51  56  53 

3139 

53  24  24 

3190 

54  52    9 

3111 

56  20    5 

3104 

Mars 

W. 

25  48  48 

9748 

27  24  24 

9761 

28  59  43 

9775 

30  34  44 

9788 

l*ollux 

E. 

72  20  1 1 

9460 

70  38     1 

9477 

68  56  15 

9494 

67  14  54 

9519 

ReguluB 

E. 

108  28  11 

9405 

106  46    9 

9489 

105    4  31 

9500 

103  23  18 

9517 

15 

Suif 

W. 

86  42  58 

9048 

88  14  14 

9967 

89  45    8 

9985 

91   15  40 

3009 

a  Pegasi 

W. 

63  41    3 

3098 

65    9  15 

3101 

66  37  24 

3105 

68    5  28 

3110 

Mars 

W. 

38  25    5 

9804 

39  58  10 

9870 

41  30  56 

9894 

43    3  22 

9910 

Pollux 

E. 

58  54  14 

9599 

57  15  17 

9615 

55  36  42 

9639 

5:3  58  30 

9648 

Regulus 

E. 

95    3    4 

9601 

93  24  10 

9618 

91  45  39 

9633 

90    7  29 

9649 

16 

Suif 

W. 

98  43    4 

3085 

100  11  32 

3100 

101  39  42 

3115 

103    7  33 

3131 

a  Pegasi 

W. 

75  24     1 

3144 

76  51  17 

3153 

78  18  22 

3163 

79  45  16 

3179 

Mars 

W. 

50  40  42 

9985 

52  11  14 

9999 

53  41  28 

3013 

55  11  25 

3097 

a  Arietis 

W. 

31  45  5() 

3190 

33  13  41 

3101 

34  41  49 

3087 

36  10  15 

3074 

Pollux 

E. 

45  52  56 

9797 

44  16  52 

9749 

42  41    8 

9757 

41    5  44 

9779 

Regulus 

E. 

82     1  56 

9795 

80  25  49 

9740 

78  50    2 

9753 

77  14  33 

9768 

17 

Sow 

W. 

110  22  20 

3901 

111  48  28 

3914 

113  14  20 

3998 

114  39  56 

3940 

aPepisi 
a  Arietis 

W. 

86  56  51 

3994 

88  22  32 

3935 

89  48    0 

3946 

91   13  15 

3958 

W. 

43  35    3 

3050 

45    4  14 

3049 

46  33  26 

3049 

48    2  38 

3051 

Pollux 

E. 

33  13  32 

9844 

31  49     1 

9859 

30    6  49 

9873 

28  33  56 

9687 

Regulus 

E. 

69  21  36 

9833 

67  17  51 

9845 

66  14  21 

9857 

64  41     7 

9668 

Spica 

E  . 

123  22    9 

98S0 

121  1c5  46 

9860 

120  15  36 

9870 

1 18  42  39 

9861 

18 

Scif 

W. 

121  44  24 

3300 

123    8  36 

:ao9 

124  32  37 

3319 

125  56  26 

3331 

a  Pej^si 
a  Arietis 

W. 

98  16    0 

3319 

99  39  50 

3339 

101     3  24 

3345 

102  26  43 

3358 

W. 

55  28    0 

3066 

56  56  53 

3068 

58  25  42 

3079 

59  54  26 

3075 

Aldebaran 

W. 

24    8  52 

3004 

25  39    0 

3004 

27    9    8 

3004 

28  39  16 

3004 

Regulus 

E. 

56  58  29 

9999 

55  2()  38 

9939 

53  55    0 

9949 

52  23  34 

9950 

Saturn 

E. 

73  30  46 

9863 

71  58    5 

9801 

70  25  35 

9901 

68  53  17 

9909 

Spiea 

E. 

111     1    9 

9990 

109  29  27 

S937 

107  57  55 

9946 

106  26  34 

9954 

19 

a  Pegasi 

W. 

109  19  19 

3439 

110  40  59 

3448 

1 12    2  21 

3465 

1 13  23  24 

3489 

a  Arietis 

W. 

67  16  53 

3096 

68  45    7 

3101 

70  13  16 

3105 

71  41   19 

3109 

Aldebaran 

W. 

36    9  26 

3018 

37  39  17 

3099 

39    9    3 

3095 

40  38  45 

3099 

Regulus 

E. 

44  49  14 

9995 

43  18  55 

3003 

41  48  46 

8019 

40  18  48 

3000 

SATURZf 

E. 

61   14  2-2 

9948 

59  43    4 

9954 

58  11  54 

9969 

56  40  53 

9969 

Spica 

E. 

98  52  19 

999) 

97  21  55 

9996 

95  51  40 

3004 

94  21  32 

3010 

20 

a  Arietis 

W. 

79    0  25 

3199 

80  28    0 

3139 

81  55  31 

3135 

83  22  58 

3139 

Aldoharnn 

w. 

48    6    6 

3047 

49  35  21 

3050 

51     4  32 

3053 

52  33  3!) 

3056 

1 

Regtilns 

E. 

32  51  2J) 

3061 

31  22  32 

3070 

29  53  46 

3079 

28  25  U 

3089 

Satorn 

E. 

49    7  46 

9907 

47  37  21» 

300Q 

46    7  19 

3007 

44  37  15 

3019 

Spicn 

E. 

86  52  43 

3038 

85  23  17 

3043 

8:3  53  57 

3047 

82  24  42 

3059 

21 

a  Arietis 

W. 

90  39    8 

3156 

92    6  10 

3158 

93  33    9 

3169 

95    0    4 

3166 

Aldehnran 

W. 

59  58  19 

3070 

61  27    5 

3073 

62  55  48 

3074 

64  24  29 

3076 

J 
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1 ■    ■■                                                 ... 

GBBENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

la 

13 

Kaae  and  Diraetlon 
ofOl^eet 

Midnight 

P.L. 
of 

Dm. 

XVb. 

P.L. 

of 

Diff. 

XVlllh. 

P.L, 
of 

DUf. 

XXlh- 

P.L, 
of 

Pollux 

E. 

O        1        » 

79  13    6 

9388 

77  29  13 

9406 

75  45  48 

9494 

74    iii 

9441 

KeguliiB 

E. 

115  20  26 

3386 

1 13  36  45 

9413 

111  S3  29 

9431 

110  10  38 

9448 

14 

Suiv 

W. 

80  34    4 

88n 

82    6  52 

9895 

83  39  17 

9013 

85  11  19 

9931 

a  Pegasi 

W. 

57  48  10 

3100 

59  16  20 

3096 

60  44  34 

3006 

62  12  49 

3096 

Mars 

W. 

32    9  27 

S803 

33  43  51 

9818 

35  17  55 

9803 

36  51  40 

9848 

Pollux 

R. 

G5  33  58 

9S30 

6:}  5:)  26 

9547 

62  13  18 

9564 

60  33  34 

9589 

UegnhiH 

E. 

101  42  28 

9534 

100    2    2 

9551 

98  22    0 

9568 

96  42  21 

9584 

15 

Sun 

W. 

92  45  50 

3019 

94  15  39 

3ai5 

95  45    6 

3059 

97  14  16 

3069 

! 

a  Pegnsi 

W. 

G9  3:^  2(> 

3115 

71     1    17 

3191 

72  29     1 

3199 

73  56  36 

3137 

1 
1 

Mars 

W. 

44  35  28 

9935 

46    7  15 

9940 

47  ;»  43 

9955 

49    9  52 

9970 

1 

1 

Pollux 

E. 

52  20  40 

9664 

50  43  12 

9681 

4f)    6    6 

9606 

47  29  21 

9711 

1 

Regnlus 

E. 

68  29  41 

9665 

m  52  14 

9681 

a'l  15    8 

9695 

a3  38  22 

9710 

1(> 

Sun 

W. 

104  35    5 

3146 

106    2  19 

3159 

107  2!)  17 

3174 

108  55  57 

3188 

a  Pegusi 

W. 

81   II  59 

3189 

62  38  30 

3191 

81    4  50 

3909 

a5  30  57 

3913 

1 

C7 

Mars 

W. 

56  41     4 

3040 

58  10  27 

3054 

59  39  33 

3J67 

61     8  23 

3060  1 

, 

or  A  rietis 

W. 

37  38  56 

3065 

39    7  48 

3059 

40  36  48 

3054 

42    5  54 

3059  ! 

1 

Pollux 

E. 

39  30  40 

9787 

37  55  55 

9801 

36  21  29 

9815 

34  47  21 

9830  ; 

1 
1 

Kegulus 

E. 

75  :K)  2t3 

9781 

74     4  30 

9795 

72  29  55 

9808 

70  55  37 

9891 

17 

Suif 

W. 

116    5  18 

3953 

1 17  30  25 

3965 

118  55  18 

3976 

120  19  57 

3987 

a  Pe^i 
tt  Arietis 

W. 

92  38  16 

3969 

94    3    4 

3989 

95  27  37 

3994 

m  51  56 

3306 

W. 

49  31  48 

3059 

51     0  56 

3055 

52  30     1 

3058 

53  59    2 

3060  1 

1 

I 

Pollux 

£. 

27    1  21 

9903 

25  29    6 

9918 

2;)  57  10 

9934 

22  25  34 

9950  ' 

1 

Re^ulus 
S|>ica 

E. 

63    8    7 

9880 

61  a5  22 

9891 

60    2  51 

9901 

58  30  33 

9919  ' 

E. 

117    9lS6 

9801 

115  37  26 

9901 

114     5    8 

9911 

1 12  33    3 

9990  1 

18 

Soif 

W. 

127  20    2 

3341 

128  43  28 

3361 

130    6  41 

3359 

131  29  44 

1 
3368 

a  Pe|^f>i 
a  Arietis 

W. 

103  49  47 

3379 

105  12  a5 

3387 

I0()  a5    6 

3401 

107  57  21 

3416  ' 

1 

W. 

61  2:}    6 

3079 

62  51  41 

3081 

64  20  10 

3088 

G5  48  34 

3099  . 

1 

Aldebamii 

W. 

30    9  24 

3006 

31  39  2!l 

3006 

a3    9  32 

3011 

34  39  31 

3014 

f 

Regulns 

E. 

50  52  19 

9960 

49  21   16 

9980 

47  50  24 

9978 

46  19  44 

9986  1 

1 

SaTUR!« 

E. 

67  21  10 

9918 

65  49  14 

9995 

64   17  27 

9933 

62  45  50 

9940 

1 

Hpica 

E. 

104  55  24 

9969 

103  24  24 

9969 

101  53  33 

9977 

100  22  52 

9984 

:>» 

a  PeffOfi 

W. 

114  44    8 

3901 

116    4  31 

3519 

117  24  M 

3539 

118  44  15 

3560 

'           a  Arietis 

W. 

73    9  18 

3113 

74  37  12 

3117 

76    5     I 

3191 

77  32  45 

3194 

1           Aldeboraii 

W. 

42    8  2-2 

3039 

43  37  55 

3036 

45    7  23 

3099 

46  tky  47 

3043 

1 

Regiilus 

E. 

38  49    0 

3098 

37  19  22 

3036 

35  49  54 

3044 

34  20  3<i 

3053  ' 

SaT0R5 

E. 

55  10     1 

9974 

53  39  16 

9981 

52    8  39 

9986 

50  38    9 

9999 

S|»ica 

E. 

92  51  32 

3016 

91  21  39 

3099 

89  51  54 

3097 

88  22  15 

3033 

1 

70 

a  Arietis 

W. 

84  50  20 

3143 

86  17  :)8 

3146 

87  44  52 

3149 

89  12    2 

3153 

Aldcbnrun 

W. 

54    2  42 

3060 

55  31  41 

3069 

57    0  37 

3065 

58  29  30 

3068 

Rcgiilus 

E. 

26  5<>  48 

3100 

25  28  ;W 

3110 

24    0  41 

3194 

22  33    0 

3139 

Saturn 

E. 

43    7  17 

3016 

41  37  24 

3091 

40    7  37 

3095 

38  37  55 

3030 

9  pica 

E. 

80  55  33 

3096 

75)  26  29 

3060 

77  57  :K) 

3064 

76  28  36 

3067 

.  21 

a  Arietis 

W. 

1H5  26  55 

3168 

i»7  53  43 

3171 

«>  20  27 

3173 

100  47    8 

3177 

1 

1           Aldebaraii 

W. 

65  &3    8 

3078 

67  21  45 

3080 

68  50  19 

3089 

70  18  51 

3083 
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GBBBNWIOH  MEAN  TIME. 

LUNAR  DISTAN0R8 

"A 

21 

P.L. 

P.L. 

P.L. 

P.L. 

Kudo  and  Dlroetioii 

Nooo. 

of 

nih. 

of 

Vlh. 

of 

IXi*. 

of 

of  Ot^ooi. 

DIff. 

Dlfll 

Dlfll 

Dlit 

Pollux 

W. 

15  5^37 

3149 

17  2^  Sg 

3130 

18'  51  29 

3199 

20  19  12 

3115 

Saturn 

E. 

37    8  19 

3034 

35  38  48 

3037 

34    9  21 

3041 

32  39  59 

3046 

Spica 

E. 

74  59  46 

3070 

73  31     0 

3073 

72    2  18 

3077 

70  33  40 

3080 

Antarea 

E. 

120  53  40 

3007 

119  24  50 

3069 

117  56    2 

307] 

116  27  17 

3073 

22 

a  Arietis 

W. 

102  13  45 

3170 

103  40  19 

3183 

105    6  49 

3185 

106  :)3  16 

3188 

Aldeborau 

W. 

71  47  21 

3084 

73  15  50 

3086 

74  44  17 

3087 

76  12  43 

3087 

Pollux 

W. 

27  39  19 

3098 

29    7  31 

3097 

30  35  44 

3096 

32    3  59 

3096 

Spica 

E. 

6:MI  22 

3093 

61  43    4 

3095 

60  14  48 

3097 

58  46  35 

3099 

Antares 

E. 

109    4    7 

3081 

107  35  34 

3089 

106    7    3 

3083 

104  38  3:3 

3084 

23 

AldebaniD 

W. 

83  34  42 

3000 

85    3    4 

3000 

86  31  26 

3000 

87  59  48 

3089 

Pollux 

W. 

39  25  32 

3000 

40  53  54 

3088 

42  22  18 

3087 

43  50  43 

3067 

Spica 

E. 

51  26    4 

3108 

49  58    4 

3110 

48  30    7 

3111 

47    2  11 

3114 

Antarcs 

E. 

97  16  16 

3087 

95  47  50 

3087 

94  19  24 

3087 

92  50  58 

3086 

24 

Aldebaran 

W. 

95  21  47 

3087 

96  50  13 

3085 

98  18  41 

3084 

99  47  10 

3083 

Pollux 

W. 

51   13    8 

3080 

52  4 1  42 

3078 

54  10  18 

3077 

55  38  56 

3074 

Rej^ulus 
Spica 

W. 

15  31  30 

38J9 

16  56  53 

3911 

18  22  49 

3180 

19  49  11 

3171 

E. 

39  43    8 

3194 

38  15  27 

3197 

36  47  50 

3199 

35  20  16 

3139 

Antarea 

E. 

85  28  38 

3083 

84    0    8 

3089 

82  31  36 

3080 

81     3    2 

3079 

Venus 

E. 

125  3:3  26 

3519 

124  13  15 

3510 

122  53    2 

3507 

121  32  46 

3506 

25 

Aldebarau 

W. 

107  10    2 

3074 

108  38  43 

3079 

110    7  27 

3069 

111  :)6  14 

3067 

Pollux 

W. 

63    2  47 

3063 

64  31  42 

3060 

66    0  41 

3057 

67  29  43 

3054 

Re^ulua 
Spica 

w. 

27    5  27 

3114 

28  33  20 

3105 

30     1  2:) 

3008 

31  29  35 

3091 

E. 

28    3  37 

3159 

26  36  39 

3168 

25    9  52 

3179 

2:)  43  18 

3199 

Antarea 

E. 

73  39  45 

3069 

72  10  58 

3068 

70  42    9 

3065 

69  13  16 

3060 

Venub 

E. 

114  50  47 

3499 

113  30  14 

3488 

112    9  37 

3486 

110  48  57 

3489 

26 

Pollux 

W. 

74  55  57 

3035 

76  25  26 

3030 

77  55     1 

3096 

79  24  41 

3099 

Regiilua 

W. 

38  52  a5 

3060 

40  21  34 

3053 

41  50  41 

3047 

43  19  56 

3041 

Satuen 

W. 

22  49  30 

3039 

24  19    3 

3094 

25  48  46 

3017 

27  18  38 

3009 

Antarea 

E. 

61  48    0 

3047 

60  18  45 

3043 

58  49  25 

3039 

57  20     1 

3034 

Venus 

E. 

104    4  34 

3469 

102  43  27 

3457 

101  22  15 

3453 

100    0  58 

3447 

a  Aquiln 

E. 

107  43  34 

3886 

• 

106  30    0 

3867 

105  16    7 

3851 

104     1  57 

3RM 

27 

Pollux 

W. 

86  54  36 

9994 

88  24  56 

9988 

89  55  24 

9961 

91  26    0 

9975 

Reguliis 

W. 

50  48    5 

3008 

52  18    8 

3001 

53  48  10 

9994 

55  18  :i9 

9986 

Saturn 

W. 

34  50  12 

9974 

36  20  57 

9906 

37  51  52 

9959 

39  22  56 

9859 

Aotarea 

E. 

49  51  39 

3013 

48  21  42 

3007 

46  51  38 

3009 

45  21  28 

9997 

Venus 

E. 

9;)  12  59 

3418 

91  51     3 

3411 

90  28  59 

3404 

89    6  47 

3395 

a  Aqiiils 

E. 

97  47  30 

sni 

96  31  58 

3760 

95  16  14 

37S0 

94    0  20 

3741 

Sun 

E. 

139  26    9 

3404 

138    3  57 

3394 

136  41  34 

3386 

1:35  19    2 

3377 

28 

Pollux 

W. 

99    1  14 

9037 

100  32  46 

9998 

102    4  2?) 

9990 

103  36  2:) 

9910 

1 

1 

Regit  1  us 

W. 

62  52  47 

9946 

64  24    8 

9937 

65  55  40 

9997 

67  27  24 

9016 

Saturn 

W. 

47    0  42 

99)1 

48  32  47 

9909 

50    5    3 

9893 

51  37  31 

9883 

Antares 

E. 

37  48  55 

9969 

36  18    4 

9964 

34  47    6 

9958 

33  IG     1 

9954  ' 

Venus 

E. 

82  13  38 

3357 

80  50  32 

3347 

79  27   15 

3338 

78    3  48 

3330 

a  Aqtiilie 

E. 

87  38  31 

3709 

86  21  46 

3696 

85    4  55 

3899 

83  47  59 

3687 

1 

Sun 

E. 

128  23  42 

3330 

127    0    Ti 

XtlU 

1-25  30  15 

3309 

124  12  14 

3998 

1 
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KuMudDlraetfoB 
ofOldoot. 

Midulgbt. 

P.L. 

of 

DHL 

XVb. 

P.L. 
of 

Dlit 

XVlUh. 

P.L. 

of 

Dift 

XXIb. 

P.L. 

of 

Dig. 

21 

Pollux 

W. 

2f4^    3 

3110 

23  15    '6 

3105 

2l4^    & 

3109 

2^1/    S 

3100 

SATcmzf 

E. 

31  10  43 

3060 

29  41  32 

3063 

28  12  25 

3067 

26  43  23 

3089 

Spica 

E. 

01)    5    6 

3068 

67  36  35 

3060 

66    8    8 

3067 

64  39  43 

3091 

Antarea 

£. 

114  58  35 

3075 

113  29  55 

3077 

112    1  17 

9076 

110  32  41 

3969 

'/2 

a  ArietiA 

W. 

107  59  40 

3101 

109  26    0 

3193 

110  52  17 

3197 

112  18  30 

3999 

Aldebftran 

W. 

77  41     9 

3o«e 

79    9  33 

3066 

80  37  57 

9069 

82    620 

3099 

Pollux 

W. 

33  32  15 

3004 

35    0  32 

3009 

36  28  51 

3091 

37  57  11 

3091 

Spica 

E. 

57  18  24 

3101 

55  50  16 

3103 

54  22  10 

3106 

52  54    6 

3106 

Antares 

E. 

103  10    4 

3066 

101  41  36 

3066 

100  13    9 

3060 

96  44  42 

3067 

23 

Aldebaran 

W. 

89  28  11 

3080 

90  56  34 

3080 

92  24  57 

9087 

03  53  22 

3087 

Pollux 

W. 

45  19    9 

3066 

46  47  36 

3064 

48  16    5 

9069 

49  44  36 

3069 

Spica 

E. 

45  34  18 

3115 

44    6  27 

3117 

42  38  38 

9119 

41  10  52 

3191 

Ad  tares 

E. 

91  22  31 

3060 

89  54    4 

3065 

88  25  36 

9084 

86  57    7 

3084 

21 

Aldebaran 

W. 

101  15  40 

3068 

102  44  12 

3079 

104  12  47 

9078 

105  41  23 

3078 

J 
1 

Pollux 

W. 

57    7  37 

3073 

58  36  20 

3070 

60    5    6 

3068 

61  33  55 

3066 

1 

Regulua 

W. 

21  15  55 

3156 

22  42  57 

3143 

24  10  14 

3193 

25  37  44 

31« 

»<pica 

E. 

33  52  45 

3136 

32  25  19 

3140 

30  57  58 

9146 

29  30  44 

3159 

1 

Ajitares 

E. 

79  34  27 

3077 

78    5  49 

3090 

76  37  10 

3974 

75    8  29 

3079 

Vxifus 

E. 

120  12  28 

3503 

1 18  52    7 

3500 

117  31  43 

9408 

116  11  17 

3406 

25 

Aldebaran 

W. 

113    5    4 

3065 

114  33  57 

3061 

116    254 

3068 

117  31  55 

3068 

Pollux 

W. 

68  58  49 

3051 

70  27  59 

3047 

71  57  14 

3043 

73  26  33 

3039 

Rei^uluB 

W. 

32  57  55 

3064 

34  26  24 

3076 

35  55    0 

3079 

37  23  44 

3080 

1 

Spica 

E. 

22  16  59 

3900 

20  51    0 

3930 

19  25  26 

3966 

18    0  25 

3909 

AiitarBs 

E. 

67  44  20 

3060 

66  15  21 

3006 

64  46  18 

3003 

63  17  11 

3068 

Vxivus 

E. 

109  28  13 

3479 

106    7  25 

3475 

106  46  33 

3471 

105  25  36 

3468 

26 

Pollux 

W. 

80  54  27 

3017 

82  24  19 

3011 

83  54  18 

3000 

85  24  23 

3900 

Regulua 

W. 

44  49  18 

3034 

46  18  48 

3096 

47  48  26 

3089 

49  18  11 

3015 

Satueh 

w. 

28  48  39 

3009 

30  18  49 

9005 

31  49    8 

9088 

33  19  36 

9961 

Antarea 

E. 

55  50  31 

3030 

54  20  56 

3096 

52  51  16 

9909 

51  21  30 

3018 

Vbnds 

E. 

98  39  a5 

3443 

97  18    6 

3497 

95  56  31 

9439 

94  34  48 

3494 

I 

a  Aquiitt 

E. 

102  47  32 

3691 

101  32  52 

3606 

100  17  58 

9794 

99    250 

9789 

27 

Pollux 

W. 

92  56  44 

9066 

94  27  37 

9960 

95  58  40 

9063 

97  29  52 

9946 

1 

Regulua 

W. 

56  49    9 

9079 

58  19  48 

9971 

59  50  37 

9B89 

61  21  37 

9064 

SATumif 

W. 

40  54    9 

9944 

42  ^5  32 

9030 

43  57    5 

9096 

45  28  48 

9990 

Autarea 

E. 

43  51   11 

9991 

42  20  47 

9066 

40  50  17 

9060 

39  19  39 

9975 

t 

Venos 

E. 

87  44  27 

3389 

86  21  58 

3389 

84  59  21 

3373 

83  36  34 

3366   ' 

a  Aquiln 

E. 

92  44  16 

3731 

91  28    2 

3794 

90  11  40 

3715 

88  55    9 

9709   I 

Sun 

E. 

133  56  19 

3366 

132  33  26 

3350 

131  10  23 

9349 

129  47    8 

3339 

128 

Pollux 

W. 

105    8  29 

9901 

106  40  46 

9691 

106  13  16 

9688 

109  45  58 

9879 

Regiilus 

W. 

6^  r»!)  20 

9900 

70  31  28 

9696 

72    3  49 

9688 

73  36  23 

£878 

I 

SATiraiv 

W. 

53  10  12 

9673 

54  43    5 

9604 

56  16  10 

9654 

57  49  28 

9643 

1 

Antnrea 

E. 

31  44  50 

9949 

:)0  13  33 

9944 

28  42  10 

9940 

27  10  42 

9996   , 

1 

Vaivnt 

E. 

76  40    9 

3319 

75  16  20 

3306 

73  52  18 

3998 

7228    4 

3966 

1 

aAquilae 

E. 

82  30  58 

3663 

81  13  53 

3060 

79  56  45 

son 

78  39  34 

3877  1 

1 

Son 

E. 

122  48    0 

3987 

121  23  33 

3978 

119  58  53 

3894 

118  33  59 

3963 
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AT  GREENWICH  APPARENT  NOON. 


t 

1 

1 

c 

1 

sun. 

1 

Mon. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Frid. 

6 

Sat. 

7 

SUN. 

8 

Mon. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Frid. 

13 

Sat. 

14 

SUN. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat. 

21 

SUN. 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

THE  SUITS 


Sat. 
SUN 
Mon. 
Tues. 

Wed. 


28 
29 
30 
31 

32 


Apparent 
Right  AsooDsion. 


h     m       a 

22  48  35.61 
22  52  20  04 
22  56    3.99 

22  59  47.48 

23  3  30.54 
23    7  13.18 

23  10  55.42 
23  14  37.27 
23  18  18.74 

23  21  59.87 
23  25  40.67 
23  29  21.14 

23  33  1.30 
23  36  41.18 
23  40  20.78 

23  44  0.13 
23  47  39.25 
23  51  18.17 

23  54  56.88 

23  58  35.43 

0    2  13.83 

0  5  52.12 
0  9  30.30 
0  13    8.40 

0  16  46.44 
0  20  24.46 
0  24    2.48 

0  27  40.51 
0  31  18.58 
0  34  56.72 
0  38  34.95 

0  42  13.28 


DUr.  for 
1  Hoar. 


9.362 
9.342 
9.322 

9.304 
9.286 
9.268 

9.252 
9.236 
9.221 

9.207 
9.193 
9.180 

9.167 
9.155 
9.145 

9.135 
9.125 
9.117 

9.110 
9.104 
9.098 

9.093 
9.089 
9.087 

9.085 
9.084 
9.084 

9.086 
9.088 
9.091 
9.095 

9.100 


Apparent 
Deolinetlon. 

DIA  for 
1  Hoar. 

S.   7  34  33.5 
7  11  42.8 
6  48  46.0 

+56'.98 
57.26 
57.49 

6  25  43.3 
6    2  35.2 
5  39  22.0 

+57.72 
57.94 
5S.I4 

5  16    4.1 
4  52  42.0 
4  29  16.0 

+58.33 
58.50 
58.66 

4     5  46.5 
3  42  14.0 
3  18  38.9 

+58.79 
58.91 
59.01 

2  55     1.5 
2  31  22.3 
2    7  41.6 

+59.10 
59.17 
59.22 

1  43  59.9 
1  20  17.5 
0  56  34.7 

+59.25 
59.26 
59.27 

0  32  52.0 
S.   0    9     9.8 
N.  0  14  31.7 

+59.27 
59.25 
59.21 

0  38  12.0 

1  1  50.8 
1  25  27.7 

+59.16 
59.09 
59.01 

1  49    2.5 

2  12  34.9 
2  36    4.5 

+58.91 
58.80 
58.67 

2  59  30.9 

3  22  53.9 

3  46  13.1 

4  9  28.2 

+58.53 
58.38 
58.22 
58.04 

N.  4  32  38.8 

+57.85 

Semi-   < 
diameter. 


// 


6  10.48 
6  10.23 
6    9.98 


9.73 
9.47 
16     9.21 


6 
6 


6  8.95 

6  8.69 

6  8.43 

6  8.17 

6  7.91 

6  7.65 

6  7.39 

6  7.13 

6  6.86 

6  6.60 

6  6.33 

6  6.07 

6  5.80 

6  5.53 

6  5.26 

6  4.99 

6  4.72 

6  4.44 


4.16 
3.88 
6    3.60 


6 
6 
6 
6 


3.32 
3.04 
2.76 
2.47 


sidereal 
Time  of 
Semi- 
dlametflr 
Passing 
Meridian 


65.44 
65.37 
65.30 

6523 
65.16 
65.10 

65.04 
64.98 
64.93 

64.88 
64.83 
64.78 

64.74 
64.70 
64.66 

6463 
64.60 
64.57 

64.55 
64.53 
64.51 

64.49 
64.48 
64.48 

64.47 
64.47 
64.47 

64.47 

64.48 
64.49 
64.50 

64.51 


EqaatloD  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


m       a 

12  32.82 
12  20.73 
12     8.16 

11  55.14 
11  41.68 
11  27.81 

11  13.53 
10  58.87 
10  43.83 

10  28.45 

10  12.73 

9  56.69 

9  40.34 
9  23.71 
9     6.80 

8  49.64 
8  32.27 
8  14.68 

7  56.88 
7  38.92 
7  20.83 

7  2.61 
6  44.29 
6  25.89 

6  7.42 
5  48.94 
5  30.46 

5  11.99 
4  53.56 
4  35  20 
4  16.93 

3  58.76 


DUE  for 
I  Hoar. 


0.494 
0.514 
0.534 

0.552 
0.570 
0.587 

0.603 
0.619 

o.6;m 

0.648 
0.662 
0.675 

0.688 
0.700 
U.7I1 

0.721 
0  730 
0.738 

0.745 
0.751 
0.757 

0.762 
0.766 
0.768 

0.769 
0.770 
0.771 

0.709 ; 

0.767  ' 

0.764 

0.760 

0.755 


NoTBw— The  mean  time  of  semldiameter  passing  may  be  foand  by  snbtracting  0M8  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  deolination  indicates  tliat  soath  decUnationa  are  deoroaalng; 
aorlJi  deolinatlnwa,  increasing. 
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AT  GEBBNWIOH  MEAN  NOOK. 

THE  SUN'S 

1 

1 

1 

XqwttoBof 

Tline, 

to  he 

Snhtraoted 

tnm 
Mean  Time. 

Dlftfor 
iHevr. 

SIderaal 

Time, 

or 

Bight  AaoMieleB 

of 

HeaaSiiB. 

Appannt 
Bight  AMMwion. 

DUE  for 
1  Hoar. 

▲pporait 
DooUiiAtion. 

DUE  for 
1  Hoar. 

SUN. 

Mon. 

Tues. 

1 

2 
S 

b     m       ■ 

22  48  83.65 
22  52  18.11 
22  56    2.J0 

9.363 
9.343 
9.323 

S.    7*  34' 45*^4 
7  11  54.6 
6  48  57.6 

'I'56.98 
57.25 
57.50 

12  d2!92 
12  20.83 
12    8.26 

0%94 
0.514 
0.534 

22  86    0.78 
22  39  57.28 
22  43  53.84 

Wed. 
Thur. 
Prid. 

4 
6 
6 

22  59  45.63 

23  3  28.73 
23    7  11.41 

9.305 
9.287 
9.270 

6  25  54.8 
6     2  46.5 
5  39  33.1 

+67.73 
57.95 
58.15 

11  55.24 
11  41.79 
11  27.92 

0.552 
0.570 
0.687 

22  47  50.39 
22  51  46.94 
22  55  43.49 

Sat 

SUN 

Mon. 

7 
8 
9 

23  10  53.69 
23  14  35.58 
23  18  17.10 

9.254 
9.238 
9.223 

5  16  15.0 
4  52  52.7 
4  29  26.5 

+58.34 
58.51 
58.67 

11  13.64 
10  58.98 
10  43.94 

0.603 

0.619 

'   0.634 

22  59  40.05 

23  3  36.60 
23    7  83.16 

Tues. 
Wed. 
Thur. 

10 
11 
12 

23  21  58.27 
23  25  39.11 
23  29  19.62 

9.209 
9.195 
9.182 

4    5  56.8 
3  42  24.1 
3  18  48.7 

+58.80 
58.92 
59.02 

10  28.56 

10  12.84 

9  56.80 

0.648 
0.662 
0.676 

28  11  29.71 
23  15  26.27 
23  19  22.82 

Prid. 

Sat 
SUN 

IS 
14 
15 

23  32  59.82 
23  36  39.74 
23  40  19.39 

9.109 
9.157 
9.146 

2  55  11.0 
2  31  3J.5 
2    7  50.6 

• 

+59. 1 1 
S9.18 
50.23 

9  40.45 
9  23.82 
9    6.91 

0.688 
0.700 
0.711 

23  23  19.37 
23  27  15.9$» 
23  31   12.48 

Mon. 

Tues. 

Wed. 

16 
i7 
18 

23  43  58.78 
23  47  37.95 
23  51   16.91 

9.136 
9.127 
9.119 

1  44    8.6 
1  20  25.9 
0  56  42.9 

+59.25 
59.27 
59.28 

8  49.75 
8  32.37 
8  14.78 

0.721 
0.730 
0.738 

28  35    9.08 
23  89    5.58 
23  48    2.18 

Thur. 

Prid. 

Sat 

19 
20 
21 

23  54  55  67 

23  58  34.26 

0    2  12.71 

9.112 
9.106 
9.100 

0  32  59.9 
S.    0    9  17.4 
N.    0  14  24.4 

+59.28 
59.26 
59.22 

7  56.98 
7  39.02 
7  20.92 

0.745 
0.751 
0.767 

23  46  58.69 
28  50  55.24 
23  54  51.79 

SUN 

Mon. 

Tuea. 

22 
23 
24 

0    5  51.04 
0    9  29.27 
0  13    7.42 

9.095 
9.092 
9.089 

0  38    5.0 

1  1  44.0 
1  25  21.3 

+69.17 
50.10 
59.02 

7    2.70 
6  44.37 
6  2597 

0.702 
0.766 
0.768 

28  58  48.34 
0    2  44.90 
0    6  41.45 

Wed. 
Thur. 
Prid. 

25 
26 
27 

0  16  45.51 
0  20  23.58 
0  24     1.64 

9.087 
9.086 
9.086 

1  48  56.5 

2  12  29.2 
2  35  59.1 

+58.92 
68.81 
58.68 

6    7.50 
5  49.02 
5  30.53 

0.769 
0.770 
0.771 

0  10  38.01 
0  14  34.56 
0  18  31.11 

Sat. 
SUN 
Mon. 
Tuea. 

28 
29 
30 
31 

0  27  39.72 
0  31   17.84 
0  34  56  03 
0  38  34.30 

9.088 
9.000 
i).093 
!).097 

2  59  25.9 

3  22  49.2 

3  46    87 

4  9  21.1 

+58.54 
58.39 
58.23 
58.05 

5  12.06 
4  53.62 
4  35.26 
4  16.98 

0.769 
0.767 
0.764 
0.760 

0  22  27.66 
0  26  24.22n 
0  30  20.77 
0  34  17.32 

Wed. 

32 

"O  42  12.68 

9.102 

N.    4  32  35.0 

+57.86 

3  58.81 

0.755 

0  38  13.87 

Kon.— The 
Tbe 
and 

■emMianeter  for  mc 
•ijpi  +  proflxed  to  tl 
iMTMslBg}  north  d( 

Minoonii 
bo  hourly 
Mlinaiiotti 

lAy  he  Msamed  the  Mme  ee  thi 
chAnge  of  declination  indioatei 
1,  IncreMing. 

U  for  apparaoi  1 
ithataoathderli 

loon. 
InaUona 

DUE  fbr  1  Hour, 
+9-.8D65. 
(Tahla  HI.) 
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III. 


AT  QBEENWIOH  MEAN  NOON. 


H 

«• 

a 

o 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 


60 
61 
62 

63 
64 
65 

66 
67 

68 

69 
70 
71 

72 
73 

74 

75 

76 

77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 


THE  SUN'S 


THUS  LONOITUDB. 


H 


340  39     9.4 

341  39  18.8 

342  39  26.6 

343  39  32.9 

344  39  37.6 

345  39  40.7 

346  39  42.2 

347  39  41.9 

348  39  39.8 

349  39  35.8 

350  39  29.9 

351  39  21.9 

352  39  11.8 

353  38  59.6 

354  38  45.2 

355  38  28.5 

356  38    9.5 

357  37  48.2 

358  37  24.7 

359  36  58.9 

0  36  30.8 

1  36    0.4 

2  35  27.8 

3  34  53.1 

4  34  16.3 

5  33  37.5 

6  32  56.7 

7  32  13.9 

8  31  29.3 

9  30  42.9 
10  29  54.7 


91        11  29    4.7 


n 


39  16.5 
39  25.8 
39  33.5 

39  39.7 
39  44.3 
39  47.3 

39  48.7 
39  48.3 
39  46.1 

39  42.0 
39  36.0 
39  27.9 

39  17.7 
39  5.4 
38  50.9 

38  34.1 
38  15.0 
37  53.6 

37  30.0 
37  4.1 
36  35.8 

36  5.3 
35  32.6 
34  57.8 

34  20.9 
33  42.0 
33     1.1 

32  18.2 
31  33.5 
30  47.0 
29  58.7 

29    8.6 


DUE  for 
IHoor. 


50.43 
50.37 
50.30 

50.23 
50.16 
50.09 

50.03 
49.96 
49.88 

49.80 
49.71 
49.62 

49.53 
49.44 
49.35 

49.26 
49.16 
49.07 

48.97 
48.88 
48.78 

48.69 
48.60 
48.51 

48.43 
48.34 
48.26 

48.18 
48.10 
48.02 
47.95 

147.88 


LATITUDB 


n 


+  0.26 
+  0.13 
-0.01 

-  0.13 
0.25 
0.36 

-  0.44 
0.49 
051 

-  0.51 
0.48 
0.41 

-  0.32 
0.21 

-  0.09 

+  0.04 
0.19 
0.32 

+  0.43 
0.52 
0.59 

+  0.64 
0.65 
0.63 

+  0.59 
0.52 
0.43 

+  0.31 

0.18 

+  0.05 

-  0.08 

-  0.20 


XtogMritlim 

of  the 

Bftdina  Yeetor 

of  the 

Earth. 


9.9961859 
9.9962982 
9.9964116 

9.9965260 
9.9966412 
9.9967571 

9.9968735 
9.9969903 
9.9971074 

9.9972247 
9.9973422 
9.9974598 

9.9975776 
9.9976956 
9.9978138 

9.9979322 
9.9980510 
9.9981703 

9.9982902 
9.9984107 
9.9985320 

9.9986541 
9.9987770 
9.9989007 

9.9990252 
9.9991506 
9.9992768 

9.9994037 
9.9995312 
9.9996590 
9.9997871 

9.9999155 


Diff.for 
1  Hour. 


446.5 
47.0 
47.5 

+47.9 
48.2 
48.4 

•H8.6 

48.7 
48.8 

•H8.9 
49.0 
49.0 

+49. 1 
49.2 
49.3 

+49.4 
4!).6 

49.8 

+50.0 
50.3 
50.7 

+51.0 
51.3 
51.6 

+52.0 
52.4 
52.7 

+53.0 
53.2 
53.3 
53.4 

+53.4 


NOTB.'-Tho  mnnherB  In  oolmnn  X  oorrespond  to  the  tme  eqainoz  of  the  date;  in  oolumn  A',  to 
the  meen  equinox  of  Jannery  (H.O. 


Mean  Time 

of 

Sidereal  Noon. 


S      m       i 

1  23  45.51 
1  19  49.60 
1  15  53.69 

1  11  57.78 
1  8  1.88 
1  4  5.98 

1  0  10.07 
0  56  14.16 
0  52  18.25 

0  48  22.34 
0  44  26.43 
0  40  30.52 

0  36  34.62 
0  32  38.71 
0  28  42.80 

0  24  46.89 
0  20  50.99 
0  16  55.09 

0  12  59.18 
0  9  3.28 
0     5    7.37 

i    0      1   11.46 
Ja:^    57   15.55 

23  53  19.64 
23  49  23.73 

23  45  27.82 
23  41  31.91 
23  37  36.01 

23  33  40.11 
23  29  44.20 
23  25  48.29 
23  21  52.39 

23  17  56.48 


DifF.  for  1  Hour, 
—  9«.8296 
(Table  II.) 


IV. 
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6REEMWI0H  MEAN  TIME. 

4 

• 

THK  MOON*S 

8 
1 

1 

SXMIDIAlfETBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

KOM. 

Midnight. 

Noon. 

Diir.  for 
1  Hour. 

Midnight. 

DUt  for 
IHoor. 

MarldUn  of 
OiMOwieb. 

Dlff.  for 
iHoor. 

Koon. 

1 

2 
3 

15    9.5 
15  20.1 
15  32.6 

15  14!6 
15  26.2 
15  39.5 

55  3L1 

56  10.2 
56  56.2 

•••t.49 
1.78 
2.04 

55  49^8 

56  32.4 

57  21.4 

+]'.'63 
1.92 
2.14 

h      n 

16  41.9 

17  31.1 
J  8  24.5 

m 

1.97 
2.14 
9.31 

20.4 
21.4 
22.4 

4 
5 
6 

15  46.7 

16  1.5 
16  16.1 

15  54.0 

16  8.9 
16  22.9 

57  47.7 

58  42.2 

59  35.8 

+2.23 
2.28 
2.14 

58  14.8 

59  9.4 

60  0.8 

+2.28 
2.24 
2.00 

19  22.1 

20  22.8 

21  24.6 

2.46 
2.55 
2.56 

23.4 
24.4 
25.4 

7 
8 
9 

16  29.1 
16  39.1 
16  44.6 

16  34.6 
16  42.5 
16  45.4 

60  23.7 

61  02 
61  20.4 

+1.79 

1.21 

+0.46 

60  43.7 

61  12.6 
61  23.3 

+1.52 

0.84 

+0.03 

22  25.4 

23  23.7 

6     . 

9.48 
2.37 

26.4 
27.4 
28.4 

10 
11 
12 

16  44.8 
16  39.5 
16  29.4 

16  42.8 
16  35.0 
16  23.0 

61  21.1 
61     1.7 
60  24.7 

-^.40 
1.20 
1.83 

61  13.8 
60  45.1 
60     1.1 

-^.81 
1.54 
2  07 

0  19.3 

1  12.5 

2  4.4 

9.97 
9.19 
2.15 

0.0 
1.0 
2.0 

13 
14 
15 

16  15.9 
16    0.4 
15  44.5 

16    8.3 
15  52.4 
15  36.8 

59  35.0 
58  38.1 
57  39.7 

-2.25 
2.43 
2.39 

59    7.1 

do       O.O 

57  11.4 

-2.37 
9.44 

2.31 

2  55.5 

3  47.1 

4  39.4 

2.14 
2.16 
2.20 

3.0 
4.0 
5.0 

16 
17 

18 

15  29.4 
15  16.0 
15    4.8 

15  22.5 
15  10.1 
15    0.2 

56  44.3 
55  55.1 
55  14.1 

-2.19 
1.89 
1.52 

56  18.8 
55  33.5 
54  57.0 

-2.05 
1.71 
1.33 

5  32.5 

6  25.8 

7  J8.4 

2.92 
9.91 
9.16 

60 
7.0 

8.0 

19 
20 
21 

14  56.1 
14  49.9 
14  46.1 

14  52.7 

14  47.7 
14  44.9 

54  42.1 
54  19.3 
54     5.1 

-1.14 
0.77 
0.43 

54  29.6 
54  11.2 
54     1.0 

-0.95 

0.59 

-0.26 

8    9.4 

8  58.2 

9  44.5 

2.08 
1.98 
1.86 

9.0 
10.0 
11.0 

22 
23 
24 

14  44.3 
14  44.5 
14  46.3 

14  44.2 
14  45.2 
14  47.8 

53  58.8 

53  59.4 

54  6.1 

-O.ll 

+0.16 

0.39 

53  58.3 

54  2.0 
54  11.4 

+0.03 
0.28 
0.49 

10  28.4 

11  10.5 
11  51.4 

1.79 
1.73 
1.69 

12.0 
13.0 
14.0 

25 
26 
27 

14  49.5 
14  54.0 
14  59.6 

14  51.6 

14  56.7 

15  2.9 

54  J7.9 
51  34.3 
54  54.9 

+0.59 
0.78 
0.95 

54  25.5 

54  44.1 

55  6.8 

+0.68 
0.86 
1.04 

12  31.8 

13  12.8 
13  55.1 

1.70 
1.73 
1.81 

15.0 
16.0 
17.0 

28 
29 
30 
31 

15    6.4 
15  14.3 
15  23.4 
15  33.7 

15  10.2 
15  18.7 
15  28.4 
15  39.2 

55  19.8 

55  48.8 

56  22.3 
56  59.9 

+1.13 
1.30 
1.48 
1.65 

55  33.8 

56  5.0 

56  40.6 

57  20.2 

+1.21 
1.39 
1.57 
1.79 

14  39.8 

15  27.6 

16  19.1 

17  14.4 

1.03 
2.07 
2.22 
9.36 

18.0 
19.0 
20.0 
21.0 

32 

15  44.9 

15  50.8 

57  41.2 

+1.78 

58    2.8 

+1.89 

18  12.4 

9.45 

22.0 

42 
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V. 


GBEBNWIOH  MBA17  TIMB. 


THE  KOON*S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Afloenaion. 


Diftfor 
IMiimte. 


Declination. 


Dilffor 
IMinutoJ 


Hoar, 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 
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10  16  35.68 

1.9901 

16    3  22.3 

10.994 

4 

1 1  45  40.40 

1.8139 

6  48  16.3 

19351 

5 

10  18  30.79 

IJ106 

15  53    2.7 

10.358 

5 

11  47  35.16 

13199 

6  35  42.4 

19380 

6 

10  20  25.70 

1JI37 

15  42  39.3 

10.499 

6 

1 1  49  23.86 

13119 

6  2:3    6.7 

19.808  , 

7 

10  22  20.4:) 

1J106 

15  32  12.1 

10.485 

7 

11  51  12.50 

1.8103 

6  10  29.4 

19335 

8 

10  24  14.97 

1.9074 

15  21  41.1 

10.547 

8 

11  53     1.09 

13094 

5  57  50.5 

19309 

9 

10  26    9.32 

1.9043 

15  11     6.4 

10.009 

9 

11  54  49.63 

1.8060 

5  45    9.9 

19389 

10 

10  28    a49 

1JN>13 

15    0  28.0 

10.070 

10 

II  56  36.12 

1.8078 

5  32  27.6 

19.714 

11 

10  29  57.48 

1.8689 

14  49  46.0 

10.730 

II 

1 1  58  26.57 

1.8071 

5  19  44.2 

19,738  . 

12 

10  31  51.28 

1.8859 

14  :)9    0.4 

10.760 

12 

12    0  14.96 

I.N)65 

5    6  59.2 

,      19.709 

13 

10  3:)  44.90 

1.6094 

14  28  11.3 

10.847 

13 

12    2    3.35 

1.8058 

4  54  12.6 

19.785 

14 

10  35  38;)6 

1.8680 

M  17  18.7 

10.905 

14 

12    3  51.69 

1.8053 

4  41  25.0 

19307 

15 

10  37  31.65 

1.8807 

14    6  22.7 

10.909 

15 

12    5  39.99 

1.8047 

4  28  :J5.9 

19.800 

16 

10  39  24.77 

1.8839 

13  55  23.3 

I1U>18 

16 

12    7  28.26 

1.8043 

4  15  45.5 

(      IS350 

17 

10  41  17.72 

1.8811 

13  44  20.5 

11.074 

17 

12    9  16.51 

13040 

4    2  5,3.9 

19370 

18 

10  43  10.50 

1.8784 

13  :»  14.4 

11.198 

18 

12  11     4.74 

1.8037 

3  50     1.1 

19.W9  . 

19 

10  45    3.12 

1.8757 

13  22    5.1 

11.189 

19 

12  12  52.!)5 

l.f034 

3  37    7.2 

19.908 

20 

10  46  55.58 

1.8730 

13  10  52.5 

11.930 

20 

12  14  41.15 

1.8039 

3  24  12.2 

19396 

21 

10  48  47.88 

1.8704 

12  59  36.7 

11.988 

21 

12  16  29.:{3 

1.8030 

3  II    16.1 

19343 

22 

10  50  40.03 

14079 

12  48  17.8 

UJ340 

22 

12  18  17.51 

13030 

2  ^  19.0 

19.tK>9 

2:) 

10  52  32.03 

1.8853 

12  36  55.9 

11J9I 

2:^ 

12  20    5.61) 

l.tOJ9 

2  45  21.0 

i'i.y;5 

24 

10  54  23.87 

1JB98 

N.12  25  :30.9 

11.449 

24 

12  21  MM 

I.80-J9 

N.  2  :W  2^.0 

li.931 

48 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAjBoension. 

DUE  for 
iMinnte. 

Declination. 

Diftfor 
IMinate. 

Eoar. 

Sight  Asoengion. 

Dlfffor 
IMinnte. 

DeeUniitloii. 

Difllfiyr 
IMinnte. 

WEL 

>NBSD 

AT  25. 

FBIDAT  27. 

h    m     0 

■ 

O        /         // 

// 

h     m       8 

a 

^    ^    J      " 

it 

0 

12  21  53.86 

1.8099 

N.  2  32  22.0 

194W1 

0 

13  49  33.76 

1.8797 

S.  7  53  37.7 

19.783 

1 

12  23  42.04 

1.8030 

2  19  22.1 

13.005 

1 

13  51  26.21 

1.8756 

8    6  23.9 

19.756   ! 

2 

12  25  30.22 

1.8031 

2    6  21.4 

13.018 

2 

13  53  18.83 

1.8785 

8  19    8.7 

19.733 

3 

12  27  18.41 

1.8033 

1  53  20.0 

13.030 

3 

13  55  11. G3 

1.8816 

8  31  51.9 

19.707 

4 

12  29    6.61 

1.8035 

1  40  17.8 

13.049 

4 

13  57    4.62 

1.8847 

8  44  a3.5 

19.679 

5 

12  30  54.83 

1.8038 

1  27  14.9 

13.053 

5 

13  58  .57.80 

1.8878 

8  57  13.4 

19.651 

6 

12  32  43.07 

1.8049 

1  14  11.4 

13.063 

6 

14    0  51.16 

1.8810 

9    9  51.6 

19.699 

7 

12  34  31.33 

1.8046 

1     1     7.3 

13.073 

7 

14     2  44.72 

1.8043 

9  22  28.0 

19.599 

8 

12  36  19.62 

1.8051 

0  48    2.6 

13.089 

8 

14    4  38.48 

1.8977 

9  35    2.6 

19.560 

9 

12  39    7.94 

1.8036 

0  34  57.4 

13.090 

9 

14    6  32.44 

1.9010 

9  47  35.2 

19.598 

1  10 

12  39  56.29 

ij&fm 

0  21  51.8 

13.098 

10 

14    8  2().60 

1.9044 

10    0    5.9 

19.405 

11 

12  41  44.68 

1.8068 

N.  0    8  45.7 

13.105 

11 

14  10  20.97 

1.9080 

10  12  34.6 

19.461 

12 

12  43  3;).ll 

l'.807S 

S.  0    4  20.8 

13.111 

12 

14  12  15.56 

1.9116 

10  25     1.2 

19.496 

13 

12  45  21.58 

1.8083 

0  17  27.6 

13.115 

13 

14  14  10.36 

1.9159 

10  37  25.7 

19.390 

14 

12  47  10.10 

1.8099 

0  30  34.6 

13.119 

14 

14  16    538 

1.9188 

10  49  48.0 

19.353 

15 

12  48  58.68 

1.8101 

0  43  41.9 

13.193 

15 

14  18    0.62 

1.9296 

11    2    8.1 

19.316 

16 

12  .50  47.31 

1.8110 

0  56  49.4 

13.196 

16 

14  19  56.09 

1.9964 

11  14  25.9 

19J977 

I   17 

12  52  36.00 

1.8190 

1     9  57.0 

13.198 

17 

14  21  51.79 

1.9309 

11  26  41.4 

19J938 

!   18 

12  54  24.75 

1.8130 

1  23    4.7 

13.199 

18 

14  23  47.72 

1.9341 

11  38  54.5 

19.197 

1   i<> 

12  5(i  13.56 

1.8141 

1  36  12.5 

13.199 

19 

14  25  43.88 

ijosao 

11  51     5.1 

19.156   , 

1  20 

12  58    2.44 

1.8153 

1  49  20.2 

13.198 

20 

14  27  40.28 

1.9491 

12    3  13.2 

19.113 

21 

12  59  51.40 

1.8166 

2    2  27.9 

13.197 

21 

14  29  36.93 

1.9469 

12  15  18.7 

194M9 

22 

13     1  40.43 

1.8179 

2  15  35.5 

13.195 

22 

14  31  33.83 

1.9504 

12  27  21.5 

19UI85 

23 

13    3  29.54 
THl 

1.8193 

JRSDI 

S.  2  28  42.9 
LY  26. 

13.191 

23 

14  33  30.98 
SAT 

1.9546 

mBDA 

S.12  39  21.7 
lY  28. 

iijeo 

0 

13    5  18.74 

1.8908 

S.  2  41  50.1 

13.117 

0 

14  35  28.38 

1.9588 

S.  12  51  19.1 

11.833 

i     1 

13    7    8.03 

1.8999 

2  54  57.0 

13.113 

1 

14  37  26.04 

1.9631 

13    3  13.7 

11.886 

,     2 

13    8  57.40 

1.8936 

3    8    3.7 

13.109 

2 

14  39  23.96 

1.9674 

13  15    5.4 

11.837 

3 

13  10  46.86 

1.8959 

3  21  10.1 

13.103 

3 

14  41  22.13 

1.9717 

13  26  54.1 

11.787 

4 

13  12  36.42 

1.8969 

3  34  16.1 

13.096 

4 

14  43  20.57 

1.9769 

13  38  39.8 

11.737 

5 

13  14  26.09 

1.8987 

3  47  21.6 

13.089 

5 

14  45  19.28 

1.9807 

13  50  22.5 

11.686 

.     6 

13  16  15.86 

1.8304 

4    0  26.7 

13.081 

6 

14  47  18.26 

1.9853 

14    2    2.1 

11.633 

7 

13  18    5.74 

1.8399 

4  13  31.3 

13.071 

7 

14  49  17.52 

1.9900 

14  13  38.5 

11.579 

8 

13  19  55.73 

1.8349 

4  26  35.2 

13.060 

8 

14  51   17.06 

1.9947 

14  25  11.6 

11.584 

9 

13  21  45.84 

1.8369 

4  39  38.5 

13.049 

9 

14  53  16.88 

1.9993 

14  36  41.4 

11.468 

10 

13  23  36.07 

1.8389 

4  52  41.1 

13.037 

10 

14  55  16.98 

9.0040 

14  48    7.8 

11.419 

Jl 

13  25  D6.42 

1.8409 

5    5  43.0 

13.095 

11 

14  57  17.36 

9.0088 

14  59  30.8 

11.354 

12 

13  27  16.89 

1.8493 

5  18  44.1 

13.011 

12 

14  59  16.03 

9.0137 

15  10  50.3 

11.995 

i    13 

13  29    7.49 

1.8445 

5  31  44.3 

19.997 

13 

15     1  19.00 

S.0187 

15  22    6.2 

11.835 

1   14 

13  30  58.23 

1.8468 

5  44  43.7 

19.989 

14 

15    3  20.27 

9.0936 

15  33  18.5 

11.174 

15 

13  32  49.11 

1.8499 

5  57  42.2 

19.967 

15 

15    5  21.a3 

9.0985 

15  44  27.1 

11.118 

.   «6 

13  34  40.13 

1.8515 

6  10  39.7 

19.949 

16 

15    7  23.69 

9.0336 

15  55  31.9 

11.046 

:  17 

13  36  31.29 

1.8539 

6  23  36.1 

19.931 

17 

15    9  25.86 

9.0387 

16    6  32.9 

10J63 

18 

13  38  22.60 

1.M64 

6  36  31.4 

19.919 

18 

15  11  28.34 

9.0439 

16  17  29.9 

10.918 

19 

13  40  14.06 

1.8590 

6  49  2.5.6 

19.893 

19 

15  13  31.13 

9.0491 

16  28  23.0 

10.859 

20 

13  42    5.68 

1.8616 

7    2  18.6 

19.873 

20 

15  15  34.23 

9.0543 

16  39  12.1 

10.784 

21 

13  43  57.45 

1.8649 

7  15  10.4 

19.859 

21 

15  17  37.64 

9.0505 

16  49  57.1 

10.716 

22 

13  45  49.38 

1.8669 

7  28    0.9 

19.830 

22 

15  19  41.37 

9.0648 

17    0  38.0 

10.646 

23 

13  47  41.48 

1.8686 

7  40  50.0 

19.807 

23 

15  21  45.42 

9.0701 

17  11  14.6 

10.574 

24 

13  49  33.76 

1.8797 

S.  7  53  37.7 

1-2.783 

^ 

15  23  49.78 

8.0754 

8.17  21  46.9 

10.608 

XII. 
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GREENWICH  MEAN  TIME. 

»■ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rigfai  AwMnaion. 

DiAfor 
1  Minute. 

Deolination. 

Diif  for 
iKinoto. 

Hour. 

Klgfa  t  Aacenaion. 

Diftfbr 
llilnate. 

TVwiHnatliiiu 

DlAlbr 
llfiBQte. 

SI 

JNDAl 

I  29. 

TUESDAY  31. 

0 

h     m     ■ 
15  23  49.78 

9.0754 

8.1/21' 46.9 

10.509 

0 

h    m     a 
17  10    5.96 

• 
9.3543 

S.2I   0  2(1.6 

It 
5j660 

1 

15  25  54.47 

8.0609 

17  32  14.9 

10.499 

1 

17  12  27.38 

9.3508 

24    6    1.7 

6J»0 

2 

15  27  59.49 

9.0664 

17  42  38.4 

10.354 

2 

17  14  49.14 

9.3654 

24  11  29.0 

5.389 

3 

15  30    4.84 

9.0919 

17  52  57.4 

10.979 

3 

17  17  11.23 

9.3708 

24  16  48.4 

5.957 

4 

15  :«  10.52 

9.0974 

18    3  11.9 

•  10.909 

4 

17  19  3;).64 

9J769 

24  21  59.8 

5.193 

5 

15  34  16..53 

9.1099 

18  13  21.7 

10.19:) 

5 

17  21  56.38 

9J616 

24  27    3.2 

4J68 

G 

15  3(5  22.87 

9.1066 

18  2:3  26.7 

10.044 

6 

17  24  19.44 

9.:i870 

24  31  58.4 

4.869 

7 

15  38  2i».55 

9.1149 

18  33  27.0 

9.965 

7 

17  26  42.82 

9JI993 

24  36  45.5 

4.716 

8 

15  40  36..57 

9.1198 

18  43  22.5 

9.883 

8 

17  29    6.51 

9.3975 

24  41  24.3 

4.578 

9 

15  42  43.93 

9.1955 

18  5:)  13.0 

9.800 

9 

17  31  30.52 

9.4097 

24  45  54.8 

4.439 

10 

15  44  51.6:) 

9.1319 

19    2  58.5 

9.717 

10 

17  3:1  54.84 

9.4078 

24  50  17.0 

4.300 

Jl 

15  46  59.68 

9.1370 

19  12  3i>.0 

9.639 

11 

17  36  19.46 

9.4198 

24  54  30.8 

4.159 

12 

15  49    8.07 

9.14'.» 

19  22  14.4 

9JW7 

12 

17  ;«  44.:J8 

9.4178 

24  58  36.1 

4.017 

i:) 

15  51   16.81 

9.t4(« 

19  31  44.7 

9.460 

13 

17  41    9.60 

9.4997 

25    2  32.8 

3.874 

14 

15  53  25.90 

9.1543 

19  41     9.G 

9.370 

14 

17  43  ay  11 

9.4976 

25    6  20.9 

3.730 

15 

15  55  35.33 

9.1601 

19  50  29.1 

9.980 

15 

17  46    0.91 

9.4394 

25  10    0.4 

3.585 

16 

15  57  45.11 

9.1660 

19  59  43.2 

9.190 

16 

17  48  27.00 

9.4371 

25  13  31.1 

3.4:« 

17 

15  59  55.25 

9.1719 

20    8  51.9 

9.098 

17 

17  50  5:3.: W 

9.4417 

25  16  53.0 

3.999 

18 

16    2    5.74 

9.1778 

20  17  55.0 

o.oa^ 

18 

17  5.3  20.00 

9.4469 

25  20    6.1 

3.144 

19 

16    4  16.58 

9.1837 

20  26  52.5 

8.911 

19 

17  55  46.91 

8.4507 

25  23  10.3 

9.995 

20 

16    6  27.78 

9.1897 

20  35  44.3 

8.815 

20 

17  .58  14.09 

9.4559 

25  26    5.5 

9.645 

21 

16    8  39.:)4 

9.1906 

20  44  30.3 

8.718 

21 

18    041.5:3 

9.4595 

25  28  51.7 

9.694 

22 

16  10  51.25 

9.9015 

20  53  10.5 

&690 

22 

18    3    9J23 

9.4637 

25  31  28.8 

9.543 

23 

16  13    3.52 

9.9074 

S.21     1  44.7 

&5ao 

23 

18    5  37.17 

9.4676 

k25  33  56.9 

9.399 

M( 

)NDA^ 

^  30. 

WEDNES 

^DAY, 

APKIL   1 

• 

0 

1 

16  15  16.14 
16  17  29.12 

9.9133 
9.9194 

8.21*10  12.9 
21   18  35.0 

6.419 
8.316 

01 

18    8    5U)6| 

9.4718  { 

8.25  36  15.8 

9.938 

2 

16  19  42.47 

9.9954 

21  26  51.1 

6.917 

3 

16  21  56.17 

9.9313 

21  35     1.0 

6.113 

4 

16  24  10.23 

9.9373 

21  43    4.6 

aoo7 

5 
6 

16  26  24.65 
16  28  .m42 

9.9439 
9.9499 

21  51     1.8 
21  58  52.6 

7J00 
7.799 

PHASES 

OF  TJ 

HE  MOON 

• 

7 
8 

16  30  54..'>5 
16  .'»  10.05 

9.9559 
9.9619 

22    6  36.9 
22  14  14.7 

7.664 
7.574 

1 

9 
10 

16  35  25.90 
16  37  42.11 

9.9679 
9.9731 

22  21  4.5.8 
22  29  10.2 

7.463 
7.350 

i 

[  Last  Qiiarte 

r.    .  M 

4       h 
ar.      3      7    ; 

m            ' 

17.5 

11 
12 
13 

16  39  58.67 
16  42  15.59 
16  44  :)2.87 

9.9790 
9.9850 
9.9909 

22  36  27.8 
22  43  38.5 
22  50  42.3 

7.936 
7.191 
7.005 

i 

1  New  Moon 
D  FirMt  Quart! 

•    •    • 
^r.    •    . 

.      9    23    i 
.    16    21 

50.7 
10.5 

14 

16  46  50.50 

9.9967 

22  57  39.1 

6.886 

( 

3  Full  Hood 

•    •    • 

.    25      1 

11.9 

15 

■  ^ 

16  49    8.48 
16  51  26.81 

9.3006 

i:3    4  28.9 
2:)  11   11.5< 

6.770 

1 

16 

9UI064 

6.650 

17 

16  53  45.49 

9.3143 

2:)  17  46-9 

6J99 

d        h 
ar.      9    12.7 

18 
19 

16  56    4.53 
16  58  2:).91 

9J909 
9.3959 

2:)  24  15.0 
23  :)0  35.7  i 

6.407 
6.983 

< 

C   Perigee  .    . 

•  M 

20 

17    0  43.64 

9Jni6 

23  :J6  49.0 

6.159 

< 

[   A|iogee  .    . 

«     •     . 

.    22      9.7 

21 

17    3    3.71 

9J373 

2:)  42  .54.8 

6.0;fl 

m 

22 

17    5  24.12 

9.3430 

2:)  48  5.).! 

5.907 

%\ 

17    7  44.87 

9.3487 

t\  54  43.7 

5.779 

24 

17  10    5.96 

9.3543 

8.24    0  2<>.6  ' 

5.650 

. 
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• 

.    GBEEiJ  VVIOH  MBAlSr  TIME. 

LUNAR  DISTANCES. 

« 

1 

Niime  and  Bireotlon 
of  Object. 

Noon. 

P.L 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff. 

IX>' 

P.L. 
of 

Diff. 

Re^ulus 

Saturn 

i^pica 

Venus 

fz  AqniieB 

Sun 

W. 
W. 
W. 
E. 
K. 
E. 

0          1        II 

75    9  10 
59  23    0 
21  34  30 
71     3  38 
77  22  22 
J 17    8  52 

S867 
SHCn 
3007 
3976 
3676 
3940 

76  42  li' 
60  56  46 
23    4  34 
69  38  58 
76    5    9 
115  43  30 

9866 
9891 
9970 
3965 
3676 
.    3997 

7l  15  27 
62  30  46 
24  35  13 
68  14    5 
74  47  56 
114  17  53 

9844 

9809 
9953 
3953 
3677 
3915 

O         »       II 

79>48  58 
64    5    2 
26    6  25 
66  48  58 
73  30  45 
1 12  52    2 

9839 
9798 
9998 
3941 
3679 
3909 

2 

Regiiliis 

Saturn 

Spica 

Venus 

a  AquilsB 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

87  40  28 
72    0  18 
33  49  38 
59  :^  44 
67    5  52 
105  38  42 

9769 
9735 
9895 
3176 
3710 
3139 

89  15  36 
73  36  12 
35  23  34 
58  13    6 
65  49  16 
104  11  11 

• 

9756 
9791 
9806 
3163 
3799 
3117 

90  51     2 
75  12  24 
36  57  55 
56  46  12 
64  32  52 
102  43  22 

9749 
9707 
9787 
3148 
3734 
3101 

92  26  46 
76  48  54 
38  32  40 
55  19     1 
63  16  41 
101  15  14 

9798 
9693 
9769 
3134 
3748 
3087 

3 

Saturn 

Spica 

Venus 

(X  AqiiiloB 

Sun 

W. 
W. 
E. 
E. 
E. 

84  56  15 

46  32  16 

47  58  43 
57    0  32 
93  49  45 

9619 
9681 
3060 
3865 
3004 

86  34  44 
48    9  22 
46  29  45 
55  46  37 
92  19  37 

9603 
9663 
3046 
3898 
9988 

88  13  35 
49  46  52 
45    0  29 
54  33  15 
90  49    9 

9588 
9645 
3030 
3936 
9970 

89  52  47 
51  24  46 
43  30  54 
53  20  32 
89  18  19 

9579 
9098 
3015 
3978 
9963 

4 

Spica 
Venyis 

Sun 

W. 
E. 
E. 

59  40  18 
35  58  20 
81  38  33 

9538 
9949 
9809 

61  20  39 
34  26  54 
80    5  26 

9590 
9998 
9645 

6:3    1  25 
32  55  11 

78  31  56 

9509 
9916 
9896 

64  42  36 
31  23  12 
76  58    2 

9483 
9906 

9807 

5 

Spica 
An  tares 
Sun 

W. 

w. 

E. 

73  14  57 
27  26  27 
69    2  24 

9303 
9433 

9714 

74  58  42 

29    9  15 
67  26    3 

9375 
9410 
9695 

76  42  53 
30  52  36 
65  49  17 

9357 
9387 
9678 

78  27  29 
32  36  30 
64  12    7 

9339 
9365 
9650 

6 

Spica 
ADtares 

Sun 

W. 
W. 
E. 

87  16  52 
41  23  39 
56    0  11 

9954 
9964 

9579 

89    3  59 
43  10  32 
54  20  37 

9937 
9945 
9S65 

90  51  31 
44  57  52 
52  40  40 

9991 
9997 
9538 

92  39  27 
46  45  39 
51    020 

9906 

9910 
9593 

7 

Spica 
Antares 

Sun 

W. 
W. 
E. 

101  44  48 
55  50  47 
42  33  30 

9133 
9131 
9453 

ia3  34  57 
57  40  59 
40  51  11 

9190 
9116 
'9441 

105  25  25 
59  31  33 
39    8  35 

9107 
9103 
9430 

107  16  13 
61  22  27 
37  25  43 

9096 
9000 
9491 

i    8 

Antares 
Sun 

W. 
E. 

70  41  43 

28  48  32 

9034 
9391 

72  34  24 
27    4  45 

9095 
9399 

74  27  19 
25  20  59 

9017 
9306 

76  20  27 
23  37  18 

9009 
9403 

11 

Sun 

Aldel>aran 

Pollux 

W. 
E. 
E. 

15    0  16 

63    I  14 

107    6  26 

9553 
9044 
9096 

16  40  15 

61    8  49 

105  13  a3 

9519 
9055 
9037 

18  21  11 

59  16  40 

103  20  56 

9460 
9066 
9047 

20    2  40 

57  24  49 

101  28  35 

9477 
9079 
9057 

12 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

28  31  33 
48  10  30 
92  11  20 

9489 
9151 
9199 

30  13    2 
46  20  58 
90  20  54 

9497 
9168 
9137 

31  51  20 
44  31  42 

88  30  51 

9507 
9186 
9151 

33  35  24 
42  42  53 
66  41  10 

9519 
9904 

9167 

13 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

41  56    3 
33  46    9 
77  38  50 

9593 
9311 
9951 

43  35    7 
32    0  25 
75  51  38 

9610 
9335 
9969 

45  13  48 
30  15  17 
74    4  53 

9098 
9369 
9987 

46  52    5 
28  30  48 
72  18  35 

9646 
9391 
9305 

14 

Sun 

W. 

54  57  -19 

9741 

56  33    5 

9760 

58    8  25 

9780 

59  43  19 

9801 

XIV. 
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GREENWICH  MEAN  TDfE. 

LUNAB  DI8TANCRB. 

1 

Nam«  and  Dlreelion 
of  Object. 

Mi<iiiiglit. 

P.L. 
of 

Diflr. 

XVb. 

P.L. 

of 

Diff. 

XVfflii. 

P.L. 

of 

I>iC 

P.L. 
or 

Diir. 

XXi^ 

Refill  IS 

W. 

O         »        It 

81  22  44 

9890 

82  56  46 

9808 

84  31'   S 

9706 

8^    iZ7 

9780 

Saturn 

W. 

65  39  33 

9785 

67  14  20 

9773 

68  49  23 

9761 

70  24  42 

9748 

1 

Spica 

w. 

27  38    8 

9905 

29  10  20 

9883 

30  43    0 

9663 

32  16    6 

9843 

1 

1 

Vcifus 

E. 

65  23  37 

3998 

63  58     1 

3916 

62  32  11 

3903 

61    6    5 

3100 

a  Aqtiilse 

E. 

72  13  36 

3683 

70  56  31 

3688 

m  39  31 

3693 

68  22  37 

3709 

I 

Sun 

E. 

111  25  55 

3188 

109  59  31 

3175 

108  m  52 

3161 

107    5  56 

3146  ' 

2 

Kegiihis 

W. 

94    2  49 

97J3 

95  39  1 1 

9699 

97  15  52 

9684 

98  52  53 

9660  [ 

1 

Saturn 

W. 

78  25  43 

9679 

80    2  51 

9664 

81  40  19 

9649 

83  18    7 

9635  ! 

Spica 

\V. 

40    7  48 

9751 

41  43  20 

9rJ4 

43  19  15 

9716 

44  55  34 

9608 

Venus 

H. 

53  51  33 

3119 

52  2:}  47 

3105 

50  55  44 

3091 

49  27  23 

3075 

a  Aqiiilw 

E. 

Cri    0  45 

3767 

60  45    8 

3786 

59  2!l  51 

3800 

58  14  58 

3835 

Sun 

E. 

99  46  48 

3070 

98  18    2 

3054 

96  48  56 

3039 

95  19  31 

3089 

3 

Saturn 

W. 

91  32  21 

9555 

iKl  12  18 

9539 

94  52  37 

9589 

96  33  19 

9505 

Spica 

VV. 

53    3    3 

9610 

54  41  45 

959-i 

56  20  51 

9574 

58    022 

9556  ' 

Venus 

E. 

42    1     0 

3001 

40  30  48 

9985 

39    0  17 

9971 

»7  29  28 

9956 

a  Aqnilte 

E. 

52    8  31 

4098 

50  57  19 

4089 

49  47    0 

4144 

48  37  41 

4914 

Sun 

E. 

87  47    7 

9935 

86  15  3;i 

9917 

84  43  IMi 

9809 

8.3  II   16 

9881 

4 

Spica 

W. 

66  24  13 

9465 

68    6  16 

9447 

69  48  44 

9499 

71  31  38 

9411 

Venus 

E. 

29  50  59 

9894 

28  18  32 

9884 

26  45  53 

9876 

25  13    3 

9867 

Sun 

E. 

75  2:j  43 

9788 

73  49    0 

imo 

72  13  5:i 

9751 

70  38  21 

9739 

5 

Spica 

W. 

80  12  31 

9399 

81  57  58 

9304 

83  43  51 

9987 

85  30    9 

9970 

Aiitares 

W. 

34  20  55 

9344 

36    5  51 

9399 

37  51  18 

S309 

39  37  14 

99«l 

\ 

Sun 

E. 

62  34  3*2 

9641 

60  56  33 

9694 

59  18  10 

9605 

57  39  22 

9588 

6 

Spica 

W. 

94  27  46 

9190 

96  16  28 

9175 

98    5  33 

9161 

m  55    0 

9147 

Autares 

W. 

48  3^)  51 

9193 

50  22  29 

9177 

52  11  31 

9161 

54    0  57 

9145 

• 

Sun 

E. 

49  19  :)9 

9508 

47  :»  37 

9493 

45  57  14 

9479 

44  15  31 

9466 

,    7 

Spica 

W. 

109    7  19 

9085 

no  58  42 

9073 

112  50  22 

9064 

114  42  17 

9056 

Autares 

W. 

63  13  42 

9on 

65    5  16 

9066 

66  57    8 

9055 

68  49  17 

0044 

Sun 

E. 

35  42  38 

9419 

33  59  20 

9405 

32  15  52 

9396 

30  32  15 

9304 

8 

Autares 

W. 

78  13  47 

9003 

80    7  17 

1906 

82    0  57 

1901 

83  54  45 

1986 

1 

Sun 

E. 

21  53  47 

9415 

20  10  34 

9439 

18  27  45 

9455 

16  45  29 

9487 

1 
11 

Sun 

W. 

21  44  26 

94?3 

23  26  17 

9473 

25    8    8 

9477 

26  49  54 

9489 

1 

Aldebiiraii 

E. 

55  33  17 

9099 

53  42    5 

9106 

51  51   14 

9190 

50    0  45 

9135 

Pollux 

E. 

99  36  30 

9069 

97  44  43 

9081 

95  5.3  15 

9004 

94    2    7 

9100 

i  »2 

Sun 

W. 

a5  16  II 

9539 

36  56  40 

9546 

38  36  49 

9561 

40  16  37 

9577 

1 

Aldebaraii 

E. 

40  54  32 

9994 

39    6  40 

9944 

37  19  18 

9963 

35  32  27 

9967 

Pollux 

E. 

84  51  53 

9163 

83    3    0 

9199 

81   14  31 

9916 

79  26  28 

9933 

13 

Sun 

W. 

48  29  58 

9663 

50    7  27 

9683 

51  44  30 

9709 

5.3  21     7 

8791 

AMcboran 

E. 

26  47    0 

9499 

25    3  56 

9455 

2:)  21  :i9 

9491 

21  40  13 

8539 

I 

Pollux 

E. 

70  :k  43  * 

1 

9394 

68  47  18 

9343 

67    2  21 

9309 

65  17  51 

8381 

.  H 

Sun 

W. 

61   17  47 , 

1 

9090 

62  51  49 

3840 

61  25  25 

9860 

65  58  36 

8860 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 
JO    . 

P.L. 

P.L. 

P.L 

P.L. 

Name  and  Direction   1 

Noon. 

of 

mh. 

of 

VIb. 

of 

IXP- 

of 

14 

of  Object. 

Diflf. 

Diff. 

DIff. 

DHL 

Mars 

W. 

0         1        ff 

14  21  56 

9716 

15  58  15 

9790 

if  34[2g 

9798 

19  10  31' 

9738 

Pollux 

E. 

63  33  49 

9400 

61  50  14 

9419 

60    7    7 

9439 

58  24  28 

9458 

Regiiliis 

E. 

99  44  44 

9405 

98    1  16 

9494 

96  18  16 

9443 

94  35  43 

9409 

15 

Son 

W. 

67  31  21 

9899 

69    3  41 

9990 

70  35  35 

9938 

72    7    5 

9058 

a  Arietis 

W. 

27  57  15 

3046 

29  26  31 

3018 

30  56  2i 

9995 

32  26  41 

99n 

Mars 

w. 

27    6  43 

9811 

28  40  57 

9898 

30  14  49 

9845 

31  48  19 

9869 

Pollux 

E. 

49  58    2 

9&56 

48  18    6 

9574 

46  38  36 

9593 

44  59  32 

9613 

Regiilus 

E. 

86    9  39 

9557 

84  29  45 

9576 

82  50  17 

9594 

81  11  14 

9613 

16 

Sun 

W. 

79  38  33 

3059 

81     7  41 

3071 

62  36  26 

3066 

84    4  50 

3106 

a  Arietis 

W. 

40    2    7 

9945 

41  33  29 

9946 

43    4  49 

9949 

44  36    6 

9053 

Pollux 

E. 

36  50  41 

9707 

35  14  11 

2795 

33  38    5 

9744 

32    2  24 

9763 

Regiilus 

E. 

73    2  12 

9709 

71  25  35 

9719 

69  49  21 

9736 

68  13  29 

9753 

17 

Sun 

W. 

91  21  38 

3168 

92  48    1 

3904 

94  14    5 

3990 

95  39  5] 

3934 

a  Arietis 

W. 

52  10  56 

9984 

5:^  41  29 

9091 

55  11  53 

9099 

56  42  .  7 

3006 

Regiilus 

E. 

60  19  34 

9839 

58  45  48 

9847 

57  12  21 

9861 

55  39  12 

9876 

18 

Snw 

W. 

102  44  34 

3300 

104    8  45 

3313 

105  32  41 

3395 

106  56  24 

3336 

flt  Arietis 

w. 

64  10  49 

3047 

65  40    3 

3055 

67    9    8 

3063 

68  38    3 

3071 

Aldebaran 

w. 

33    6  12 

9981 

34  2)6  49 

9967 

36    7  18 

9993 

37  37  39 

3001 

Regiilus 

E. 

47  57  55 

9949 

46  26  30 

9954 

44  55  20 

9967 

43  24  26 

9978 

Spica 

E. 

102    1  10 

9939 

100  29  41 

9050 

98  58  26 

9961 

97  27  24 

9970 

19 

Sun 

W. 

113  51  52 

3386 

115  14  24 

3395 

116  36  46 

3403 

1 17  58  59 

3419 

a  Arietis 

W. 

76    0  20 

3106 

77  28  22 

3113 

78  56  16 

3119 

80  24    3 

3195 

Aldebaran 

VV. 

45    7  19 

3039 

46  36  52 

3039 

48    6  17 

3044 

49  35  35 

3040 

Regulus 

E. 

35  53  30 

3035 

34  24     1 

3046 

32  54  45 

3057 

31  25  43 

3066 

Saturn 

E. 

50    3    2 

9977 

48  32  20 

9966 

47     1  48 

9993 

45  31  26 

3000 

Spica 

E. 

89  55  13 

3016 

88  25  20 

3093 

86  55  36 

3030 

85  26    1 

3038 

20 

Sun 

W. 

124  47  54 

3446 

126    9  19 

3459 

127  30  37 

3457 

128  51  49 

3469 

a  Ariel  is 

W. 

87  41  12 

3159 

89    8  19 

3156 

90  35  21 

3161 

92    2  17 

3164 

Aldebaran 

W. 

57    0  32 

3073 

58  29  15 

3077 

59  57  53 

3081 

61  26  26 

3083 

Saturn 

E. 

38    1  47 

3033 

36  32  15 

3039 

35    2  50 

3044 

a3  2S  32 

3050 

Spica 

E. 

78    0    9 

3068 

76  31  20 

3073 

75    2  37 

3077 

73  33  59 

3089 

21 

Aldebnrau 

W. 

68  48  23 

3095 

70  16  39 

3096 

71  44  53 

3098 

73  13    5 

3090 

Pollux 

W. 

24  39    9 

3110 

26    7    7 

3108 

27  35    7 

3106 

29    3    9 

3105 

Saturn 

E. 

26    8  38 

3075 

24  39  58 

3080 

23  11  24 

3066 

21  42  57 

9093 

Spica 

E. 

66  12    2 

3098 

64  43  50 

3101 

63  15  41 

3103 

61  47  35 

3105 

22 

Aldelmran 

W. 

80  33  55 

3100 

82    2    5 

3099 

83  30  16 

3008 

84  58  28 

3007 

Pollux 

W. 

36  23  45 

3098 

37  51  57 

3096 

39  20  12 

3005 

40  48  28 

3009 

Spica 

E. 

54  27  36 

3111 

52  59  40 

3113 

51  31  46 

3114 

50    3  53 

3114 

1 

Antares 

E. 

100  18  28 

3093 

98  50  10 

3099 

97  21  51 

3099 

95  53  32 

3001 

23 

Aldelraran 

W. 

92  19  51 

3089 

93  48  14 

3087 

95  16  40 

3085 

96  45    8 

3089 

Pollux 

W. 

48  10  30 

3081 

49  :yj   3 

3078 

51     7  40 

3074 

52  36  21 

3079 

Spica 

E. 

42  44  34 

3116 

41   16  44 

3116 

39  48  54 

3117 

38  21     5 

3110 

Antares  . 

E. 

88  31  29 

3089 

87    2  58 

3080 

85  34  24 

3078 

84    5  47 

3075 
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OBBENWIGH  MEAN  TTMK. 

• 

LUNAB  DUrrANCES. 

1^ 

Noao  and  DireoUon 

of  OklMlt 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XViilh. 

P.L. 
of 

XXIb. 

P.L. 

of 

14 

wi  ^mwv. 

Diir. 

Diit 

Die 

DIA 

Mars 

W. 

20  46  21 

9750 

0          t       f 

22  21  55 

9783 

2^57  if 

9779 

25^3$^    9 

ff?»4 

Pollux 

E. 

56  42  16 

9476 

55    0  32 

9497 

53  19  15 

9617 

51  38  25 

9536 

Reguliis 

E. 

92  53  37 

9489 

91  11  58 

9500 

89  30  45 

9500 

87  49  59 

9538 

15 

Sun 

W- 

73  38  11 

9977 

75    8  52 

9997 

76  39    9 

3016 

78    9    2 

3034 

aArielis 

W. 

33  57  22 

9905 

35  28  H) 

9954 

:)6  59  29 

9949 

38  30  46 

9946 

Mars 

W. 

3:)  21  26 

9880 

34  54  11 

9896 

36  26  35 

9914 

37  58  36 

9031 

Pollux 

E. 

43  20  55 

9639 

41  42  43 

9651 

40    4  57 

9609 

38  27  36 

9689 

Regulus 

E. 

79  32  37 

9631 

77  54  24 

9648 

76  16  36 

9667 

74  39  12 

9866 

16 

Suif 

W. 

85  32  52 

3194 

87    033 

3139 

88  27  55 

3157 

89  54  56 

3173 

a  Arietis 

W. 

46    7  18 

9966 

47  38  24 

9963 

49    9  23 

9969 

50  40  14 

9977 

Pollux 

E. 

30  27    7 

9781 

28  52  14 

9800 

27  17  46 

9618 

25  43  42 

98af; 

Regulus 

E. 

66  38    0 

9769 

65    2  52 

9786 

63  28    6 

9601 

61  53  40 

9617 

17 

Suit 

W. 

97    5  20 

6647 

98  30  33 

3969 

99  55  29 

96f» 

101  20    9 

3968 

a  Arietis 

W. 

58  12  12 

3014 

59  42    7 

3093 

61  11  51 

3031 

62  41  25 

3009 

Regulus 

E. 

54    6  22 

9690 

52  33  50 

9003 

51    1  9a 

9916 

49  29  37 

9969 

18 

Buff 

W. 

108  19  54 

3347 

109  43  II 

3356 

111    6  16 

3368 

112  29    9 

3377 

a  Arietis 

W. 

70    6  48 

3078 

71  35  24 

3086 

73    3  51 

3009 

74  32  10 

3160 

Aldebaran 

W. 

39    7  51 

3007 

40  37  55 

3014 

42    7  51 

9090 

43  37  39 

3086 

Rejpilus 
Spica 

E. 

41  53  46 

9990 

40  23  21 

3001 

38  53  10 

3013 

37  23  13 

3694 

E. 

95  56  34 

9981 

94  25  57 

9969 

92  55  31 

9899 

91  25  17 

30O7 

19 

Son 

W. 

119  21    2 

3419 

120  42  57 

3497 

122    4  43 

8433 

123  26  22 

9430 

a  Arietis 

W. 

81  51  42 

3131 

83  19  14 

3130 

84  46  40 

3149 

86  13  59 

3147 

Aldebaran 

W. 

51    4  47 

3065 

52  33  52 

3060 

54    2  51 

3906 

55  31  44 

3000 

Regulus 

E. 

29  56  54 

3060 

28  28  20 

3001 

27    0    0 

3106 

25  31  56 

3118 

Saturn 

E. 

44     1  13 

3007 

42  31    9 

3014 

41     1  14 

3691 

39  31  27 

3090 

Spica 

E. 

83  56  35 

3044 

82  27  17 

3061 

80  58    7 

3067 

79  29    5 

3008 

W 

Son 

W. 

130  12  56 

3467 

131  33  57 

3471 

132  54  53 

3475 

134  15  45 

9479 

a  Arietis 

W. 

93  29    9 

3168 

94  55  56 

3179 

96  22  :i9 

3176 

97  49  17 

3178 

Aldebanui 

W. 

62  54  56 

3067 

64  23  22 

3069 

65  51  45 

9091 

67  20    5 

3003 

1 

Satorn 

E. 

32    4  21 

3055 

30  35  16 

3060 

29    6  17 

3005 

27  37  24 

3070 

1 

1 

Spica 

E. 

72    5  27 

30« 

70  3(5  59 

3089 

69    8  36 

3009 

67  40  17 

3006 

1 

Aldebaran 

W. 

74  41  16 

3100 

76    9  26 

3100 

77  37  36 

3101 

79    5  45 

3100 

Pollux 

W. 

30  31  13 

3103 

31  59  19 

3109 

3:3  27  26 

3101 

34  55  35 

3100 

• 

Satorn 

E. 

20  14  39 

3101 

18  46  30 

3109 

17  18  31 

3119 

15  50  45 

3139 

Spica 

E. 

60  19  32 

3107 

58  51  31 

• 

3108 

57  23  31 

3110 

55  55  33 

3110 

W 

Aldebaran 

W. 

86  26  41 

3096 

87  54  56 

3005 

89  23  12 

3099 

90  51  30 

9091 

' 

Pollux 

w. 

42  16  47 

3000 

43  45    9 

3088 

45  13  33 

3086 

46  42    0 

3063 

Spica 

E. 

48  36    0 

3114 

47    8    8 

3114 

45  40  16 

3115 

44  12  25 

3115 

Antares 

E. 

1)4  25  11 

9069 

92  56  48 

3088 

91  28  24 

3067 

89  59  58 

3884 

'  23     Aldebnran 

W. 

98  13  40 

3079 

99  42  15 

3077 

101  10  53 

3073 

102  39  35 

3000 

1  Pollux 

W. 

54    5    5 

3060 

55  33  53 

3065 

57    2  46 

3061 

58  31  43 

3056 

Spica 

E. 

36  53  18 

3119 

.35  25  32 

3190 

33  57  47 

3199 

3230    5 

3195 

1 

Antares 

E. 

82  37    7 

3079 

81     8  23 

•WW^^ 

79  39  36 

3006 

78  10  45 

3063 
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• 

• 

OBEEI^WIOn  MEAN  TIMB. 

LUNAR  DISTANCES. 

• 

43    . 

P.L. 

P.L. 

P.L. 

P.L. 

e  S 

N«iiie  «nd  DlreotloD    1 

Noon. 

of 

np>. 

of 

Vlh. 

of 

IXb. 

of 

24 

of  Objeet. 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

o           t        // 

60    0  44 

3054 

O           /         // 

61  29  50 

3050 

6^59    f 

3046 

O          1        II 

64  28  17 

3049 

Regulus 

W. 

24    5  45 

3123 

25  a3  28 

3111 

27    1  24 

3101 

28  29  33 

3091 

Spica 

E. 

31     2  26 

3129 

29  34  51 

3133 

28    7  21 

3138 

26  39  58 

3145 

An  tares 

E. 

76  41  50 

3060 

75  12  51 

3056 

73  43  47 

3052 

72  14  39 

3048 

25 

Pollux 

W. 

71  55  59 

3018 

73  25  49 

3013 

74  55  46 

3008 

76  25  49 

3003 

Regulus 

W. 

35  53    3 

3050 

37  22  14 

3042 

38  5J  35 

3034 

40  21     5 

3028 

Satorn 

w. 

21  54  2J) 

3023 

23  24  15 

3014 

24  54  11 

3005 

26  24  18 

2997 

Ante  res 

E. 

64  47  44 

3027 

63  18    5 

3023 

61  48  21 

3018 

60  18  31 

3014 

26 

Pollux 

W. 

83  57  43 

2975 

85  28  27 

2969 

86  59  18 

2963 

88  30  17 

2057 

Regulus 

W. 

47  50  44 

2993 

49  21     6 

2985 

50  51  37 

2979 

52  22  16 

2979 

Saturn 

W. 

33  57  14 

2960 

35  28  17 

9954 

36  59  28 

2946 

38  30  48 

9039 

Antares 

E. 

52  47  5.3 

2989 

51   17  27 

9985 

49  46  55 

9980 

48  16  17 

9974 

n  Aquilm 

E. 

100  19  10 

3775 

99    3  42 

3769 

97  48    0 

3750 

96  32    6 

3740 

27 

Pollux 

W. 

96    7  12 

9994 

97  39    0 

2918 

99  10  56 

9911 

100  43    1 

9904 

Regulus 

W. 

59  57  45 

9936 

61  29  18 

2928 

63     1     1 

2991 

64  32  53 

9914 

Saturn 

W. 

46    9  42 

2905 

47  41  55 

2897 

49  14  18 

9890 

50  40  50 

2682 

Antfires 

E. 

40  41  31 

2950 

39  10  15 

2946 

37  38  54 

9041 

36    7  27 

2936 

a  Aquilfe 

E. 

90  10    3 

3698 

88  53  14 

3699 

87  36  18 

3687 

86  19  17 

3668 

Venus 

E. 

1 15  29  37 

3360 

114    6  45 

3361 

112  43  44 

3353 

1 1 1  20  34 

3345 

28 

Regulus 

W. 

72  14  37 

2875 

73  47  28 

9866 

75  20  30 

2858 

76  53  43 

9850 

Saturn 

W. 

58  31  57 

2843 

60    5  29 

2835 

61  39  11 

2897 

63  13    4 

9819 

Spica 

W. 

18  44  14 

3053 

20  13  21 

3020 

21  43    9 

2991 

23  13  33 

9965 

a  Aquilae 

E. 

79  53  22 

3G75 

78  36    8 

3675 

77  18  54 

3677 

76    1  43 

3680 

Venus 

E. 

104  22  17 

3302 

102  58    8 

3293 

101  33  48 

3284 

100    9  18 

3S75 

Fomalhaut 

E. 

111     4  43 

3057 

109  35  41 

3046 

108    6  25 

3034 

106  36  55 

3022 

2J) 

Regulus 

W. 

84  42  :)2 

2806 

86  16  52 

2796 

87  51  25 

2767 

89  26  10 

2777 

Saturn 

W. 

71     5  13 

2775 

72  40  14 

9766 

74  15  27 

9756 

75  50  52 

2747 

Spica 

W. 

30  52  41 

9868 

32  25  41 

2853 

a3  59    0 

9838 

35  32  38 

2821 

a  AquiliB 

E. 

69  37    6 

3717 

68  20  37 

37J7 

67    4  19 

3741 

65  48  15 

3756 

Venus 

E. 

93    4     1 

3226 

91  38  23 

3216 

90  12  33 

3905 

88  46  30 

3195 

Fomnlhaut 

E. 

99    5  54 

2969 

97  35    2 

2958 

96    3  50 

9947 

94  32  37 

9937 

Sun 

E. 

135  28  17 

3172 

134     1  34 

3161 

1,32  34  38 

3150 

131     7  2J) 

3138 

30 

Regulus 

W. 

97  23    7 

2727 

98  59  1 1 

2717 

100  35  28 

9707 

102  11  59 

9695 

Saturn 

W. 

83  51  11 

2697 

85  27  55 

2686 

87    4  54 

9675 

88  42    7 

9665 

Spica 

W. 

43  25  22 

2756 

45    0  47 

2744 

40  36  2?) 

9731 

48  12  28 

9718 

a  Aquilie 

E. 

59  32  39 

3866 

58  18  45 

3898 

57    5  23 

3931 

55  52  35 

3969 

Venus 

E. 

81  33    6 

3140 

80    5  45 

3129 

78  38  10 

3117 

77  10  21 

3105 

Fomalhaut 

E. 

86  52  47 

2887 

85  20  11 

9876 

83  47  22 

9867 

82  14  21 

9857 

Sun 

E. 

123  48  10 

3079 

122  19  35 

3066 

120  50  44 

3055 

119  21  39 

3043 

31 

Saturn 

W. 

96  51  55 

9608 

98  30  39 

9596 

100    9  40 

9584 

101  48  57 

9572 

Spica 

W. 

56  16  41 

2653 

57  54  24 

9640 

59  32  24 

9696 

61  10  43 

9614 

a  AquiliB 

E. 

49  59  31 

4235 

48  51  38 

4309 

47  44  54 

4390 

46  39  24 

4481 

Venus 

E. 

69  47  35 

3043 

68  18  15 

3030 

66  48  40 

3018 

65  18  49 

3005 

Fomalhaut 

E. 

74  26  II 

9811 

72  51  57 

2809 

71  J7  32 

8794 

69  42  56 

2786 

Sun 

E. 

111  52  18 

9977 

110  21  37 

9965 

108  50  40 

9951 

107  19  26 

2937 

1 

xvm. 
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OBEBllWIOH  ME  AS  TIME. 

LUNAR  DISTANCES. 

94 

P.L. 

P.L. 

P.L. 

P.L. 

KameMid  DirostioB 
of  Otrjoet. 

Midnight. 

of 

Diir. 

XVh. 

of 
Diff. 

xvnn». 

of 
Diff. 

XXfh 

of 
Diff. 

Pollux 

W. 

O           1         tt 

ea  57  38 

3097 

O          $       II 

67  27    5 

3033 

eSs^sf 

S09S 

7S  26'  15 

9693 

Renins 
Sptca 

W. 

29  57  53 

3089 

31  26  25 

3073 

32  55    8 

3066 

34  24     1 

3057 

E. 

25  12  43 

3J54 

23  45  39 

3165 

22  18  48 

3179 

20  52  14 

3196 

Aiitares 

E. 

70  45  26 

3044 

69  16    8 

3040 

C7  46  45 

3096 

66  17  17 

9099 

25 

Pollux 

W. 

77  55  58 

9907 

79  26  14 

9009 

80  56  37 

9986 

8227    7 

9961 

Regulus 

W. 

41  50  43 

3091 

43  20  30 

3014 

44  50  26 

3007 

46  20  31 

3000 

Saturv 

w. 

27  54  34 

9089 

29  25    0 

9961 

30  55  36 

9975 

32  26  20 

9967 

Antarefl 

E. 

58  48  35 

3009 

57  18  33 

3005 

55  48  26 

3000 

54  18  13 

9094 

26 

Pollux 

W. 

90    1  24 

9950 

91  32  3i) 

9944 

93    4    2 

9936 

94  35  33 

9991 

Regtiliis 

W. 

53  53    4 

9965 

55  24    0 

9958 

56  55    6 

9960 

58  26  21 

9943 

Satukr 

W. 

40    2  17 

9939 

41  33  55 

9995 

43    5  42 

9016 

44  37  38 

9919 

Antares 

B. 

46  45  32 

9900 

45  14  41 

9966 

43  43  44 

wm 

42  12  41 

9954 

a  Aquil« 

E. 

95  16    1 

3799 

a3  59  45 

3791 

92  43  20 

m9 

91  26  46 

9704 

27 

Pollux 

W. 

102  15  15 

9897 

103  47  38 

9800 

105  20  10 

9860 

106  S2  52 

9674 

Reguliis 

W. 

66    4  54 

9908 

67  37    5 

9608 

69    9  26 

90P1 

70  41  56 

0883 

Saturn 

W. 

52  J9  32 

9674 

53  52  24 

9867 

55  25  25 

9859 

56  58  36 

9859 

Antares 

E. 

34  35  54 

9939 

33    4  16 

9998 

31  32  33 

9995 

30    0  46 

0009 

a  Aquilie 

E. 

a5    2  11 

3879 

8:)  45    2 

3677 

82  27  50 

3675 

81  10  36 

3675 

VElfOS 

E. 

109  57  14 

3336 

108  :)3  44 

3398 

107  10    5 

3319 

105  46  16 

3911 

28 

Regulas 

W. 

78  27    6 

9649 

80    0  40 

9839 

81  34  26 

9894 

83    823 

9615 

Satukn 

W. 

64  47    7 

9811 

66  21  21 

9601 

67  55  47 

9793 

69  30  24 

9784 

Spica 

W. 

24  44  29 

9949 

26  15  54 

9991 

27  47  46 

9009 

29  20    2 

9884 

aAqiiilQ 

K. 

74  44  35 

3685 

73  27  32 

3601 

72  10  35 

9098 

70  53  46 

3707 

Venus 

E. 

98  44  37 

3965 

97  19  45 

3956 

95  54  42 

9946 

94  29  27 

3936 

Fomalhaut 

E. 

105    7  10 

3011 

103  37  11 

3001 

102    6  59 

9969 

100  36  33 

9979 

29 

Regulus 

W. 

91     1    8 

9766 

92  36  18 

9758 

94  II  41 

9748 

95  47  17 

9736 

Saturn 

W. 

77  26  29 

9738 

79    2  19 

9797 

80  38  23 

9717 

82  14  40 

9707 

Spica 

W. 

37    6  35 

9810 

38  40  50 

9796 

40  15  23 

9789 

41  50  14 

9760 

a  Aquil» 

K. 

64  32  27 

3773 

63  16  57 

3799 

62    1  47 

9815 

60  47    0 

3640 

Vknus 

E. 

87  20  15 

3164 

85  5:)  47 

3174 

84  27    7 

3163 

83    0  13 

3I» 

Fomalhaut 

E. 

93    ]     5 

9097 

91  29  20 

9916 

89  57  22 

»60 

88  25  11 

9886 

Sun 

E. 

129  40    5 

3196 

128  12  27 

3115 

126  44  36 

3103 

125  16  :)0 

3601 

30 

Regulus 

W. 

103  48  45 

9086 

105  25  45 

9673 

107    3    1 

9663 

108  40  31 

9651 

Saturn 

W. 

90  19  34 

9054 

91  57  16 

9649 

93  35  14 

9631 

95  13  27 

9690 

Spica 

W. 

49  48  44 

9705 

51  25  17 

9609 

53    2    8 

9679 

54  39  16 

9666 

a  Aquil« 

E. 

54  40  25 

4019 

53  28  57 

4039 

52  18  15 

4119 

51     8  25 

4171  _ 

Venus 

E. 

75  42  18 

3083 

74  14    0 

3061 

72  45  27 

3060 

71  16  3U 

30:6  1 

Fomalhaut 

E. 

80  41    7 

9646 

79    7  41 

9636 

77  34    3 

9689 

76    0  13 

9890 

Sun 

E. 

117  52  19 

3030 

116  22  43 

3017 

114  52  51 

3004 

1 13  22  43 

9990 

1 

31 

Saturn 

W. 

10)  28  31 

9559 

105    8  22 

9547 

106  48  30 

9535 

108  28  55 

1 

9599 

Spica 

W. 

62  49  19 

9001 

64  28  13 

9567 

66    7  26 

9574 

67  46  57 

9560 

a  AquilQ 

E. 

45  35  15 

4589 

44  32  35 

4607 

43  31  33 

4896 

42  32  18 

4970  t 

Venus 

E. 

63  48  42 

9991 

62  18  18 

Ji976 

60  47  38 

9965 

59  16  43 

99r« 

Fomalhaut 

E. 

68    8  10 

9778 

66  3^  13 

9ni 

64  58    7 

9763 

63  22  51 

9756  1 

Sun 

E. 

105  47  54 

9993 

104  16    4 

9900 

102  43  57 

9896 

101  11  32 

9881 

56 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 

• 


o 

I 


Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tiies. 
Wed. 
TImr. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


5 

a 

43 


O 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
BlgbtAsMnMlon 

Diff.  for 
•  1  Hour. 

h      m       a 

0  42  13.28 
0  45  51.73 
0  49  30.33 

n 
9.100 

9.103 

9.111 

0  53     9.09 

0  56  48  02 

1  0  27.16 

9.118 
9.126 
9.135 

1     4    6.50 
1     7  46.07 
1   11  25.88 

9.143 
9.153 
9.163 

1   15    5.94 
1   18  46.26 
1  22  26.87 

9.174 
9.186 
9.198 

1  26    7.77 
1  29  48.97 
1  33  30.49 

9.810 
9.223 
9.237 

1  37  12.35 
1  40  54  56 
1  44  37.14 

9.251 
9.266 
9.282 

1  48  20.10 
1  52    3.46 
1  55  47.23 

9.298 
9.315 
9.333 

1  59  31.43 

2  3  16.08 
2    7     1.19 

9.351 
9.370 
9.390 

2  10  46.77 
2  14  32.84 
2  18  19.42 

9.410 
9.430 
9.451 

2  22     6.52 
2  25  54.14 
2  29  42.31 

9.473 
9.495 
9.518 

2  33  31.03 

9.541 

Apparent 
Deolination. 

Diff.  for 
1  Hoar. 

N.  4  32  38J8 

4  55  44.7 

5  18  45.5 

+57.'85 
57.64 
57.42 

5  41  40.8 

6  4  30.2 

6  27  13.5 

• 

+57.18 
56  93 
56.66 

6  49  50  2 

7  12  20.0 
7  34  42.6 

+56.37 
56.09 

55.78 

7  56  57.5 

8  19    4.4 
8  41     2.9 

+55.46 
55.12 
54.76 

9    2  52.6 
9  24  33.2 
9  46     4.4 

+54.39 
54.00 
53.60 

10    7  25.7 
10  28  36.8 
10  49  37.6 

+53.18 
52.75 
52.31 

11   10  27.7 
11  31     6.6 
11  51  34.1 

+51.85 
51.38 
50.90 

12  11  49.8 
12  31  53.4 
12  51  44.7 

+50.40 
49.89 
49.37 

13  11  23.4 
13  30  49.2 
13  50     1.6 

+48.84 
48.29 
47.74 

14    9     0.8 
14  27  45.9 
14  46  16.9 

+47.17 
46.59 
45.99 

N.15    4  33.4 

+45.38 

Semi- 
diameter. 


6  2.19 
6  1.91 
6     1.62 

6  1.34 
6  1.06 
6    0.78 

6  0.50 
6  0.23 
5  59.95 

5  59.68 
5  59.41 
5  59.14 

5  58.87 
5  58.61 
5  58.35 

5  58.09 
5  57.83 
5  57.57 

5  57.31 
5  57.05 
5  56.79 

5  56.54 
5  56.28 
5  56.03 

5  55.78 
5  55.53 
5  55.28 

5  55.03 
5  54.78 
5  54  53 

5  54.28 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Heridiau 


64.51 
64.53 
64.55 

64.57 
64.59 
64.62 

64.65 
64.69 
64.72 

64.76 
64.80 
64.85 

64.89 
64.94 
64.99 

65.05 
65.10 
65.16 

65.22 
65.28 
65.34 

65.41 
65.48 
65.55 

65.62 
65  69 
65.76 

65.84 
65.91 
65.99 

66.06 


Bq  nation  of 

Time, 

to  be 

Added  to 


Sabtracted 

from 

Appareot 

Time. 


m       8 

3  58.76 
3  40.71 
3  22.80 

3  5  04 
2  47.47 
2  30.10 

2  12  94 
1  56.00 
1  39.30 

1  22.85 
1  6.66 
0  50.76 

0  35.15 
0  19.84 
0    4.85 


0  9.80 
0  24.11 
0  38.05 

0  51.61 

1  4.77 
1   17.52 

1  29.84 
1  41.72 

1  53.14 

2  4.08 
2  14.53 
2  24.47 

2  33.90 
2  42.81 
2  51.17 

2  58.98 


Diit  Ibr 
1  Honr. 


a 
0.755 
0.750 
0.744 

0.737 
0.729 
0.721 

0.712 
0.703 
0.692 

0.681 
0.669 
0.657 

0.645 
0.632 
0.618 

0.604 
0.589 
0.574 

0.568 
0.541 
0  523 

0.505 
0.486 
0.466 

0.446 
0.426 
0.405 

0.:i83 
0.361 
0.338 

0.315 


Kon.— Tbe  mean  time  of  aemidiameter  passing  may  be  found  by  sub 


>racting  0*.18  ftom  tbe  sidereal  time. 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


II. 


APRIL,  1891. 


^7 


AT  GREENWICH  MEAN  NOON. 

i 

1 

1 

1 

1 

. 

THE 

SUN'S 

■qoatlOBor 

Time, 

to  be 
BobtrMted 

Iruiu 

DIft  for 
1  Hoar. 

SIdanal 

Tine, 

or 

Of 

Hean  Him. 

AppMPent 
SiKhtAseenslon. 

Diff.  for 
1  Hoar. 

Ai>p«rent 
DeolloAtioD. 

DUCfor 
1  Hoar. 

Added  to 
MeAoTlme. 

Wed. 

1 

h     m      • 

0  42  12.68 

9.102 

N.   4  32'35;0 

•l-57'!86 

m       a 

3  58.81 

0.755 

h     m       a 

0  38  13.87 

Thur. 

2 

0  45  51.18 

9.107 

4  55  41.2 

57.65 

3  40.75 

0.750 

0  42  10.43 

Prid. 

8 

0  49  29.82 

9.113 

5  18  42.3 

57.43 

3  22.84 

0.744 

0  46    6.98 

Sat. 

4 

0  53    8  62 

9.120 

5  41  37.9 

-I-57.I9 

8    5.08 

0.737 

0  50    3.54 

SUN. 

5 

0  56  47.60 

9.128 

6    4  27.6 

56.94 

2  47.51 

0.729 

0  54    0.09 

Mon. 

6 

1     0  26.78 

9.136 

6  27  11.1 

• 

56.67 

• 

2  30.13 

0.721 

0  57  56.65 

Tuee. 

7 

1     4    6.17 

9.145 

6  49  48.1 

■¥56.'i8 

2  12.97 

0.712 

1     1  53.20 

Wed. 

8 

1     7  45.78 

9.154 

7  12  18.2 

56.10 

1  56.03 

0.703 

1     5  49.75 

Tliur. 

9 

1   11  25.63 

9.165 

7  34  41.0 

55.79 

1  39.32 

0.692 

1     9  46.31 

Prid. 

10 

1   15     5.73 

9.176 

7  56  56.2 

455.47 

1  22.86 

0.681 

1  13  42.87 

Sat 

11 

1   18  46.09 

0.188 

8  19    3.4 

55.13 

1     6.67 

0.609 

1  17  39.42 

SUN. 

12 

1  22  26.74 

9.200 

8  41     2.1 

54,77 

0  50.76 

0.657 

1  21  35.98 

Mon. 

13 

1  26    7.68 

9.212 

9    2  52.0 

«l-54.40 

0  35.15 

0.645 

1  25  32.53 

Tues. 

14 

1  29  48.92 

9.223 

9  24  32.9 

54.01 

0  19.84 

0.632 

1  29  29.08 

Wed. 
Thur. 

15 
16 

1  33  30.48 
I  37  12.38 

9.239 
9.253 

9  46    4.4 
10    7  25.9 

53.61 
-I-53.I9 

0    4.85 

0.616 
0.604 

1  33  25.63 
1  37  22.18 

0    9.80 

Prid. 

17 

1  40  54.63 

9.268 

JO  28  37.2 

52.76 

0  24.11 

0.589 

1  41   18.74 

Sat. 

18 

1  44  37.24 

9.283 

10  49  38.2 

52.32 

0  38.06 

0.574 

1  45  15.30 

SUN. 

19 

1  48  20.23 

9.299 

11   10  28.5 

«I-5I.86 

0  51.62 

0.558 

1  49  11.85 

Mon. 

20 

1  52    3.62 

9.316 

11  31     7.6 

51.39 

1     4.78 

0.541 

1  53    8.40 

Tuei. 

21 

1  55  47.43 

9.334 

11  51  35.2 

50.91 

1  17.52 

0.523 

1  57     4.96 

Wed. 

22 

1  59  31.66 

9.352 

12  11  51.1 

«l-50.41 

1  29.85 

0.505 

2     1     1.51 

Thur. 

23 

2    3  16.34 

9.371 

12  31  54.9 

49.90 

1  41.73 

0.486 

2    4  58.07 

Prid. 

24 

2    7     1.48 

9.391 

12  51  46.3 

49.38 

1  53.15 

0.466 

2    8  54.63 

Sat 

25 

2  10  47.09 

9.411 

13  11  25.1 

•M8.85 

2    4.09 

0.446 

2  12  51.18 

SUN. 

26 

2  14  33.19 

9.431 

13  30  51.0 

48.30 

2  14.54 

0.426 

2  16  47.73 

Mon. 

27 

2  18  19.80 

9.452 

13  50    3.7 

47.74 

2  24.49 

0.405 

2  20  44.29 

Tues. 

28 

2  22     6.92 

9.474 

14    9    2.8 

+47.17 

2  33.92 

0.383 

2  24  40.84 

Wed. 

29 

2  25  54.57 

9.496 

14  27  48.0 

46.59 

2  42.83 

0.361 

2  28  37.40 

Thur. 

30 

2  29  42.76 

9.519 

14  46  19.0 

45.99 

2  51.19 

0.338 

2  32  33.95 

Prid. 

31 

2  33  31.50 

9.542 

N.  15    4  35.6 

+45.38 

2  59.00 

0.315 

2  36  30.51 

MBidlMDOtor  for  mc 
■ifB  -f  prefixed  to  tl 

■OCMlBg. 

Annoono 
lie  hourly 

lay  be  Menmed  the  eMDO  as  tbi 
BhADKe  of  deolinAUon  Indioelei 

fttforappaieati 

that  north  deell 

lOOB. 

uaUona 

DUt  ibr  1  hoar, 
-f9*.8565. 
<TablaIII.) 
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111. 


AT  OBEENWIOH  MEAN  NOON. 


I 


O 


1 

2 
3 

4 
5 

6 


8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


9 


O 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
106 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


TKUB  LONOnUDB. 


o        /        // 

11  29    4.7 

12  28  13.0 

13  27  19.5 

14  26  24.3 

15  25  27.2 

16  24  28.2 

17  23  27.4 

18  22  24.7 

19  21  20.0 

20  20  13.2 

21  19     4.3 

22  17  53.3 

23  16  40.1 

24  15  24.6 

25  14     6.6 

26  12  46.8 

27  11  24.6 

28  10    0.2 

29  8  33.6 

30  7     4.8 

31  5  33.9 

32  4     1.1 

33  2  26.3 

34  0  49.6 

34  59  11.1 

35  57  30  8 

36  55  48.9 

37  54     5.4 

38  52  20.4 

39  50  33.6 

40  48  45.6 


V 


$1 


29  6.6 
28  16.8 
27  23.2 

26  27.8 
25  30.6 
24  31.5 

23  30.6 
22  27.8 
21  23.0 

20  16.1 
19  7.1 
17  56.0 

16  42.7 
15  27.1 
14     9.2 

12  49.1 
11  26.8 
10    2.3 

8  35.5 
7  6.6 
5  35.6 

4  2.7 
2  27.8 
0  51.0 

59  12.3 
57  31.9 
55  49.9 

54  6.3 
52  21.1 
50  34.4 

48  46.2 


DUUfor 
1  Hoar. 


47.88 
47.81 
47.74 

47.66 
47.58 
47.50 

47.43 
47..34 
47.26 

47.  IT 
47.09 
47.00 

46.91 
46.81 
46.72 

46.62 
46.53 
46.44 

46.35 
46.26 
46.17 

46.09 
46.01 
45.93 

45.86 
45.79 
45  72 

45.66 
45.59 
45.53 


145.47 


LATITUDE, 


It 


-0.20 
0.30 
0.39 

-  0.45 
0.48 
0.48 

-  0.45 
0.39 
0.30 

-  0.18 

-  0.06 
+  0.07 

+  0.20 
0.34 
0.46 

+  056 
0.64 
0.69 

+  0.71 
0.70 
0.66 

+  0.59 
0.50 
0.39 

+  0.26 

+  0.13 

0.00 

-0.12 
0.23 
0.32 

-0.39 


LogBilttun 

of  the 

Rftdiaa  Yeotor 

of  the 

B«rth. 


9.9999155 
0.0000440 
0.0001722 

0.0002998 
0.0004269 
0.0005535 

0.0006794 
0.0008044 
0.0009284 

0.0010515 
0.0011737 
0.0012950 

0.0014154 
0.0015349 
0.0016536 

0.0017717 
0.0018892 
0.0020063 

0.0021230 
0.0022393 
0.0023553 

0.0024711 
0.0025868 
0.0027023 

0.0028175 
0.0029324 
0.0030468 

0.0031607 
0.0032740 
0.0033866 

0.0034983 


Diitfor 
1  Hoar. 


453.4 
53.4 
53.3 

+53.1 
52.9 
52.6 

+52.3 
51.9 
51.5 

+51.1 
50.7 
50.3 

+49.9 
49.6 
49.3 

+49.1 
48.9 

48.7 

+48.5 
48.4 
48.3 

+48.2 
48.1 
48.1 

+47.9 
47.8 
47.6 

+^7.3 
47.0 
46.6 

+46.2 


Nonb— The  nombers  in  oolomn  A  oorretpond  to  the  trae  eqainoz  of  the  datoi  in  oolnmn  X',  to 
the  mean  eqainoz  of  Janoftry  (H.O. 


KflttnTlme 

of 

SMere*!  Koon. 


K      in      i 

23  17  56.48 
23  14  0.57 
23  10  4.66 

23  6  6.75 
23  2  12.84 
22  58  16.93 

22  54  21.02 
22  50  25.11 
22  46  29.21 

22  42  33.30 
22  38  37.39 
22  34  41.48 

22  30  45.58 
22  26  49.67 
22  22  53.76 

22  18  57.85 
22  15  1.95 
22  11  6.04 

22  7  10.13 
22  3  14.23 
21  59  18.32 

21  55  22.41 
21  51  26.50 
21  47  30.59 

21  43  34.68 
21  39  38.77 
21  35  42.66 

21  31  46.95 
21  27  51.05 
21  23  55.14 

21  19  59.23 


Biff,  for  1  Hoar, 

—  9*.8296. 

(Table  n.) 
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OBEENWIOH  MEAN  TIME. 


THE  MOON'S 


• 

8 


e 
& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


SBMIDIAHETSB. 


Noon. 


M 


15  44.9 

15  56.8 

16  8.7 

16  19.7 
16  28.7 
16  34.7 

16  36.5 
16  33.7 
16  26.4 

16  15.3 
16  1.6 
15  46.4 

15  31.9 
15  18.3 
15  6.7 

14  575 
14  51.0 
14  47.3 

14  46.1 
14  47.3 
14  50.5 

14  55.3 

15  1.4 

15  8.5 

15  16.1 
15  24.1 
15  32.3 

15  40.7 
15  49.1 

15  57.4 

16  5.3 


Midnight. 


w 


15  50.8 

16  2.8 
16  14.4 

16  24.6 
16  32.2 
16  36.2 

16  35.7 
16  30.6 
16  21.3 

16  8.7 
15  54.2 
15  39.2 

15  24.9 
15  12.2 
15  1.8 

14  53.9 
14  48.8 
14  46.4 

14  46.4 
14  48.6 
14  52.7 

14  58.3 

15  4.9 
15  12.2 

15  20.1 
15  28.2 
15  36.5 

15  44.9 

15  53.3 

16  1.4 

16  9.0 


HORIZONTAL  PARALLAX. 


Koon. 


tt 


57  41.2 

58  24.8 

59  8.5 

59  49.1 

60  22.4 
60  44.2 

60  50.9 
60  40.6 
60  13.7 

59  32.9 
58  42.6 
57  47.9 

56  53.6 
56  3.6 
55  208 

54  47.1 
54  23.3 
54     9.5 

54  5.3 
54  9.7 
54  21.3 

54  39.2 

55  1.6 
55  27.4 

55  55.4 

56  24.8 

56  55.1 

57  25.8 

57  56.6 

58  27.0 

58  56.1 


Diff.  for 
1  Hoar. 


+  1.78 

1.78 

+1.56 

1.17 

+0.61 

-0.07 
0.78 
1.43 

-1.93 
2.91 
2.30 

-2.19 
1.94 
1.60 

-1.20 

0.78 

-0.37 

0.00 

+0.35 

0.63 

+0.85 
1.02 
1.13 

+1.20 
1.25 
1.28 

+1.29 
1.28 
1.25 

+1.17 


Midnight. 


M 


58    2.8 

58  46.8 

59  29.4 

60  6.9 
60  34.9 
60  49.6 

60  47.9 
60  29.1 
59  54.8 

59  8.6 
58  15.5 
57  20.4 

56  27.8 
55  41.2 
55    2.8 

54  34.0 
54  15.2 
54    6.3 

54  6.4 
54  14.6 
54  29.6 

54  49.9 

55  14.2 

55  41.2 

56  lOO 

56  39.9 

57  10.4 

57  41.2 

58  11.9 

58  41.8 

59  9.6 


DUr.  for 
1  Hoar. 


+  1.82 
1.82 
1.69 

+1.39 

0.91 

+0.28 

-0.43 
1.12 
1.70 

-2.10 
2.28 
2.26 

-2.09 
1.78 
1.41 

-0.99 

0.58 

-0.18 

+0.18 
0.49 
0.76 

+0.94 
1.08 
1.17 

+1.23 
1.27 
1.29 

+1.29 
1.27 
1.22 

+1.10 


UPPSK  TRANSIT. 


Meridian  of 

Dift  for 

Greenwich. 

IHoar. 

k 

m 

m 

18 

12.4 

2.4ft 

19 

11.9 

2.47 

20 

11.0 

2.43 

21 
22 
22 


8.4 

3.6 

56.7 


23  48.6 

6 

0  403 

1  32.5 

2  25.8 

3  203 

4  15.3 

5  9.9 

6  2.9 

6  53.3 

7  409 

8  25.7 

9  8.3 
9  49.4 

10  29.9 

11  10.7 

11  52.8 

12  37.1 

13  24.5 

14  15.4 

15  10.0 


16 
17 
18 


73 
6.0 
4.3 


19    08 


2.35 
2.26 
2.19 

2.16 

2.16 

2.20 
2.25 
2.28 

2.28 
2.24 
2.15 

2.04 
1.92 
1.82 

1.74 
1.70 
1.69 

1.73 
1.80 
1.91 

2.05 
2.20 
2.33 

2.42 
2.44 
2.39 

S.30 


AOB. 


Noon. 

— T" 
22.0 

23.0 

24.0 

25.0 
26.0 
270 

28.0 

29.0 

06 

1.6 
2.6 
3.6 

4.6 
5.6 
6.6 

76 
8.6 
9.6 

106 
11.6 
12.6 

13.6 
14.6 
15.6 

16.6 

17.6 
18.6 

19.6 
20.6 
21.6 

22.6 
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GEBBirW^IOH  MEAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Asoension. 


DHL  for 
1  Minute. 


DMlination. 


Dim  for 
llfiimtd 


0 
I 

2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  1. 


ii 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 


m   8 

8  5.36 
10  33.79 
13  2.46 
15  31.36 
18  0.49 
20  29.84 
22  59.40 
25  29.17 
27  59.14 
30  29.30 
32  59.66 
35  30.20 
38  0.91 
40  31.79 
43  2.84 
45  34.05 
48  5.41 
50  36.92 
53  8.56 
40.34 
12.24 
44.26 
16.39 
48.63 


55 

58 

0 

3 

5 


8 

9.4718 
9.4758 
9.4797 
9.4836 
9.4873 
9.4909 
9.4944 
9.4978 
9.5011 
9.5043 
9.5075 
9.5104 
9.5133 
9.5161 
9.5188 
9.5914 
9.5939 
9.5969 
9.5985 
9.5307 
9.5397 
9.5346 
9.5364 
9.5381 


S,25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
2.1 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
S.25 


36  15.8 
38  25.5 
40  25.9 
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5.667 
5.533 
5.308 
5.909 
5.193 
AMi 
4.845 
4.705 
4.564 
4.499 
4.978 
4.133 
3.986 
3.849 
3.004 
3.546 
3.397 
3.948 


0  31.7 


34)07 
S.046 
9.794 
9.649 
9.488 
9.334 
9.179 
9U193 
1.867 
1.711 
1.553 
1.395 
1.937 
1.077 
0.917 
0.757 
0.597 
0.437 
0.976 
-0.114 
•»•  0.049 
0.919 
0.375 
0.537 
0.700 


XII. 


APRIL,  1891. 


67 


GREBNWIOn  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


RighlAsoension. 


DiiLfor 
IMinatow 


DeoUsAtion. 


DUE  for 
1  Biinute 


WEDNESDAY  29. 


b     m     • 

• 

0 

18  54  24.92 

9Jil» 

1 

18  56  55.75 

S.5144 

2 

18  59  2G.65 

9.51M 

3 

19     1  57.(>0 

9.5163 

4 

19    4  28.60 

d.5171 

5 

19    (i  59.<>5 

9Jil78 

6 

19    9  30  74 

9.5164 

7 

19  12     ISii 

9Jil88 

8 

19  14  33.00 

9^^191 

9 

19  17    4.ir> 

9.5193 

10 

19  19  ;r>.:j> 

9.5195 

11 

19  22    6.49 

9J»I94 

1*2 

19  24  37.65 

9.5r93 

la 

19  27    8.80 

9Jil9| 

14 

19  29  31MJ4 

9.5168 

15 

19  32  11.06 

9.5184 

16 

19  34  42.15 

9^178 

17 

19  37  13.20 

9.5171 

18 

19  :»  44.20 

9.5163 

19 

19  42  15.15 

9.5154 

20 

19  44  46.05 

9^145 

21 

19  47  16.89 

9.5134 

5W 

19  49  47.66 

9.5199 

23 

19  52  18.36 

9.5109 

'S.26  0 
25  59 
25  58 
25  57 
25  5i} 
25  54 
25  5.1 
25  51 
25  49 
25  47 
25  45 
2.')  42 
25  40 
25  :J7 
25  34 
25  31 
25  28 
25  24 
25  21 
25  17 


25 

25 

25 

S.25 


13 
9 
5 
1 


it 

31.7 
44.8 
48.0 
41.4 
25.0 
58.8 
22.7 
3(>.8 
41.0 
a').4 
19.9 
54.(1 
19.5 
34.5 
:J9.7 
35.1 
20.6 
5a4 
22.4 
.38.(1 
45.1 
41.8 
28.8 
6.2 


THURSDAY  30. 


0 

19  54  48i)7 

I 

19  57  19.49 

2 

19  59  49.92 

3 

20    2  20.26 

4 

20    4  50.50 

5 

20    7  20.e) 

6 

20    9  50.64 

7 

20  12  20 J>:) 

8 

20  14  50.29 

9 

20  17  19.93 

10 

20  19  49.43 

11 

20  22  18.79 

12 

20  24  48.01 

13 

20  27  17.08 

14 

20  29  45.{)9 

15 

20  32  14.74 

16 

20  IM  43.:):) 

17 

20  :}7  11.75 

1  »8 

20  39  40.00 

>   19 

20  42    8.07 

20 

20  44  35.97 

21 

20  47    3.69 

22 

20  49  :UM 

2:1 

20  51  58.56 

24 

20  54  55.72 

9.5004 
9J079 
9.5064 
9.5048 
9.5031 
9J019 
9.4909 
9.4971 
9.4950 
9.4998 
9.4905 
9.48B9 
9.4857 
9.4839 
9.4805 
9.4778 
9.4751 
9.4799 
9.4603 
9.4664 
9.46U 
9.4604 
9.4.'i73 
9.4549 
9.4510 


S.24 
I  24 
24 
24 
;  24 
;  24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
2:) 
2:) 
2:) 
2:) 
2:) 
22 
2-2 
2-> 
2-i 
S.22 


56  3;).9 
51  51.9 
0.3 
59.2 
48.5 
28.3 
58.5 
19.3 
30.7 
8  32.7 
2  25.4 
8.7 
42.7 
7.5 
23.2 
29  29.7 
22  27.1 
15.5 
54.9 
25  J) 
46.8 
5i».5 
Xi 

45.1 


47 

41 
36 
3! 
25 
20 
14 


56 
49 
43 
36 


15 
7 
0 
52 
44 
37 
28 
20 


o.:6t 

0.(64 

!.( 

l.ll 

1 

1.510 

l.f« 

1.647 

9.019 

9.176 

9J40 

9.563 

9.C67 

9.f3I 

9.i05 

3.166 

n.:99 

3.466 
3.f46 
3.H1 
3  974 
4.136 
4.997 
4.456 


4.619 
4.780 
4.939 
5.096 
5.956 
5.417 
5.575 
5.739 
5.0(0 

60)44 
6:900 
6J66 
6.516 

6.615 
6J67 
7.116 
7.966 
7.416 
7J67 
7.715 
7.869 
8.007 
8.159 
8.997 


Hoar. 


Right  A  soensioB. 


I  Dlftftv 
IHlBote. 


DoelinattoD. 


Difffbr 
llfiBoto. 


FRIDAY,  MAY  1. 

h      IB        8        t         •  I  O        ,        ,0 

20  54  55.72      9.4616  8.22  20  45.1 


8.907 


PHASES  OF  THE  MOON. 


C    l<(i6t  Quarter . 
0  New  Moon 
J>  Pintt  Quarter 
O  Full  Moon 


.  April 


d 
1 

8 

15 

23 


m 

30.3 


b 

18 

8  57.0 

13  40.4 

17  5.2 


d 

6 


h 
22J2 


<(    Perigee  ....  April 

C  Apogee 18    23.4 
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XIII. 


GREEN  VVIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

J 

Name  and  Dlreotion 
of  Ol^eot. 

• 
Noon. 

P.L. 

of 

Diff. 

lllh. 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Difll 

IXh. 

P.L. 

of 

Diff. 

Spica 

W. 

69  20  47 

SM6 

O        t        II 

71    6  56 

9533 

72  Ai  2§ 

9590 

74  2^    9 

9505 

Aiitares 

W. 

23  39  39 

S599 

25  18  35 

9577 

26  58    1 

9556 

28  37  56 

9537 

Ve!»U8 

E. 

57  45  26 

8937 

56  13  54 

9994 

54  42    5 

9909 

53    9  58 

9895 

Fomalhaiit 

E. 

61  47  26 

9751 

60  11  54 

9745 

58  36  14 

9741 

57    0  28 

»rj7 

Suw 

E. 

99  38  49 

9868 

98    5  49 

9839 

96  32  29 

9638 

94  58  50 

9833 

2 

Spica 

W. 

82  56  53 

9436 

84  39  37 

9499 

86  22  40 

9406 

88    6    3 

9394 

• 

Antares 

W. 

37    3  58 

9448 

38  46  23 

9433 

40  29  11 

9417 

42  12  22 

9401 

Venus 

E. 

45  24  59 

9698 

43  51     7 

9814 

42  16  57 

9800 

40  42  29 

9788 

Fomalhaut 

E. 

49    0  50 

9735 

47  24  56 

'  9739 

45  49    8 

9746 

44  13  29 

9755 

Suw 

E. 

87    5  48 

9749 

85  30  13 

9734 

83  54  18 

9719 

82  18    4 

9704 

3 

Spica 

W. 

96  47  56 

93il6 

98  33  17 

9313 

100  18  58 

9300 

102    4  58 

9967 

Antares 

W. 

50  53  48 

9996 

52  39  10 

8311 

54  24  53 

9997 

56  10  57 

9983 

Vbrds 

E. 

32  46    7 

9799 

31  10    5 

9719 

29  33  50 

9710 

27  57  23 

9709 

Suif 

E. 

74  11  56 

9631 

72  a3  43 

9616 

70  55  10 

9609 

69  16  18 

9588 

4 

Spica 

W. 

110  59  37 

9996 

112  47  26 

9914 

114  35  32 

S903 

1 16  23  55 

9193 

Antares 

W. 

65    6  19 

9917 

66  54  21 

9904 

68  42  42 

9199 

70  31  21 

8180 

Sun 

£. 

60  57  15 

9599 

59  16  32 

9510 

57  a5  32 

8497 

55  54  14 

8486 

5 

Antares 

W. 

79  38  48 

9199 

81  29    3 

9190 

8:)  19  32 

911! 

85  10  14 

9103 

a  AqtiilflB 

W, 

43  37  11 

4933 

44  45    6 

4085 

45  55  22 

3953 

47    7  48 

3834 

Surr 

E. 

47  23  56 

9435 

45  41   11 

9496 

43  58  13 

9417 

42  15    3 

9411 

6 

Antares 

W. 

94  26  34 

9079 

96  18  17 

9066 

98  10    8 

9068 

100    2    5 

9060 

a  AquilfB 

W. 

53  37  19 

3391 

54  59  46 

3396 

56  23  27 

3968 

57  48  16 

3914 

Suif 

E. 

33  37    6 

9387 

31  53  12 

9385 

30    9  16 

9385 

28  25  20 

9387 

9 

Sun 

W. 

9  13  10 

9756 

10  48  34 

9694 

12  25  22 

9649 

14'  3  10 

9091 

Aldebaran 

E. 

40  11  45 

9163 

38  22  52 

9199 

36  34  23 

9916 

34  46  20 

9935 

Pollux 

E. 

84    7  34 

9137 

82  17  31 

9148 

60  27  45 

9160 

78  38  17 

9179 

10 

Sun 

W. 

22  17  27 

9604 

23  56  16 

9613 

25  34  53 

9684 

27  13  15 

9636 

Pollux 

E. 

69  35  52 

9949 

67  48  27 

9958 

66     1  25 

9973 

64  14  46 

8989 

Regnliis 

E. 

105  47  31 

9950 

104    0  18 

9966 

102  13  28 

9961 

100  27    0 

9996 

11 

Sun 

W. 

35  20  37 

9710 

36  57    4 

9797 

38  33    8 

9744 

40    8  49 

8763 

Pollux 

E. 

55  27  34 

9375 

53  43  23 

9393 

51  59  38 

9411 

50  16  19 

9499 

Itegulns 

E. 

91  40  35 

9380 

89  56  32 

9398 

88  12  54 

9416 

86  29  42 

9433 

12 

Sun 

W. 

48     1   18 

9854 

49  34  36 

9873 

51     7  29 

9893 

52  39  57 

9919 

Mars 

W. 

15  36    4 

S761 

17  11  23 

9777 

18  46  21 

9793 

20  20  58 

9610 

Pollux 

E. 

41  46  20 

9594 

40    5  40 

9543 

38  25  27 

9563 

36  45  41 

0583 

Regnlus 

E. 

78    0    5 

9595 

76  19  27 

9644 

74  39  15 

9569 

72  59  28 

9581 

13 

Sun 

W. 

60  16  19 

3006 

61  46  24 

3094 

63  16    7 

3043 

64  45  27 

3060 

Mars 

W. 

28    8  23 

9809 

29  40  43 

9916 

31  12  41 

9935 

32  44  16 

9951 

Aldebaran 

W. 

16  47  29 

9896 

18  19  53 

9878 

19  52  40 

9867 

21  25  41 

9861 

Pollux 

E. 

28  3:)  34 

9689 

26  56  30 

9709 

25  19  53 

9794 

23  43  45 

9747 

RegnluH 

E. 

64  46  53 

9679 

63    9  36 

9691 

61  32  44 

9709 

59  56  16 

9796 

Saturn 

E. 

77  28    7 

9645 

< 

75  50  13 

9663 

74  12  43 

9680 

72  35  36 

9696 
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OBBENWIGH  MEAN  TUCE. 

LUNAR  DISTANCES. 

^a 
^1 

Ku»o  and  DlreotliB 

of  OhiMlt. 

Midnight. 

P.L. 
of 

x\ni. 

P.L. 
of 

XVlUb. 

P.L. 
of 

XXTi* 

P.L. 
of 

r 

VI    \^l^fM7V> 

Diff. 

Diff. 

Diff. 

Difll 

1 

1 

Spica 

W. 

76    D  15 

9499 

O        /       n 

77  50  40 

9477 

79  3^25 

9464 

8f  li  29 

9450 

Antnres 

W. 

30  18  18 

951B 

31  59    6 

9500 

33  40  19 

9489 

35  21  57 

9466 

Vbucs 

E. 

51  37  33 

9889 

50    4  51 

9666 

48  31  51 

9805 

46  58  34 

9841 

Fomalliaiit 

E. 

55  24  37 

9734 

53  48  42 

9739 

52  12  45 

9739 

50  36  47 

9739 

Son 

E. 

03  24  52 

9806 

91  50  35 

9794 

90  15  59 

9779 

88  41    3 

9764 

2 

Spica 

W. 

89  49  46 

9380 

91  33  49 

9366 

93  18  12 

9353 

95    2  54 

8339 

Ajitares 

W. 

43  55  55 

9380 

45  39  50 

9370 

47  24    8 

9366 

49    8  47 

9340 

Vkhub 

E. 

39    7  45 

9775 

37  32  45 

9763 

35  57  28 

9750 

34  21  55 

9730 

Fomalhatit 

E. 

42  38    2 

r67 

41    2  51 

9764 

;)9  28    2 

9804 

37  53  39 

9690 

Suit 

E. 

80  41  30 

9889 

• 

79    4  36 

9675 

77  27  23 

9860 

75  49  49 

9646 

,    3 

Spica 

W. 

103  51   17 

9974 

105  37  55 

9969 

107  24  51 

9940 

109  12    5 

9837 

Antares 

W. 

57  57  22 

9989 

59  44    7 

9956 

61  31  II 

9943 

63  18  35 

9990 

VufOB 

E. 

26  20  46 

9808 

24  44     1 

9609 

23    7  to 

9800 

21  30  17 

9608 

SUK 

E. 

67  37    7 

9S74 

65  57  36 

9561 

64  17  47 

9546 

62  37  40 

9536 

1 

!    4 

Spica 

W. 

118  12  33 

9183 

120     1  26 

9173 

121  50  34 

9105 

123  39  55 

9156 

1 

Ail  tares 

W. 

72  20  18 

9189 

74    9  32 

9150 

75  59    2 

9148 

77  48  48 

9139 

Sun 

E. 

54  12  41 

947S 

52  30  52 

9483 

50  48  47 

9453 

49    6  28 

9444 

5 

Antaras 

W. 

87     1    9 

9806 

88  52  15 

9066 

90  43  32 

9869 

92  34  59 

9on 

a  Aqiiiln 

W. 

48  22  15 

3797 

49  38  33 

3630 

50  56  35 

3569 

52  16  13 

9463 

' 

Sun 

E. 

40  31  44 

9406 

38  48  16 

9306 

37    439 

8304 

35  20  55 

8300 

6 

Antares 

W. 

101  54    7 

9057 

103  46  13 

9066 

105  38  22 

9053 

107  30  33 

9063 

a  Aquilie 

W. 

59  14    8 

3187 

60  40  57 

3194 

62    837 

3066 

63  37    4 

3061 

1 

Sun 

E. 

26  41  26 

9300 

24  57  37 

9394 

23  13  54 

9461 

21  30  21 

9410 

,    9 

Sitif 

W. 

15  41  36 

9804 

17  20  25 

9506 

18  59  26 

9804 

20  38  29 

9506 

I 

Aldebaran 

E. 

32  58  44 

9955 

31  11  38 

99n 

29  25    4 

S300 

27  39    5 

9396 

Pollux 

E. 

76  49    7 

9165 

75    0  17 

9190 

73  11  48 

9919 

71  23  39 

9997 

10 

Sun 

W. 

28  51  21 

9049 

30  29    9 

9663 

32    6  39 

9676 

33  43  48 

9608 

Pollux 

E. 

62  28  30 

9306 

60  42  39 

9389 

58  57  12 

9339 

57  12  10 

8367 

Reguliis 

E. 

98  40  55 

9313 

96  55  14 

9398 

95    9  56 

9346 

9325    3 

8363 

11 

Suif 

W. 

41  44    6 

9780 

43  19    0 

9796 

44  53  30 

9817 

46  27  36 

9836 

Pollux 

E. 

48  33  26 

9446 

46  51     0 

9467 

45    9    0 

9466 

43  27  27 

9504 

Reguhis 

E. 

84  46  55 

9458 

83    4  34 

9470 

81  22  38 

9460 

79  41    9 

9M7 

19 

Sun 

W. 

54  12    1 

9931 

55  43  41 

9U50 

57  14  57 

9966 

58  45  50 

9967 

Mam 

W. 

21  55  13 

9898 

23  29    5 

9645 

25    234 

9863 

26  a5  40 

9661 

Pollux 

E. 

35    622 

9809 

33  27  30 

9891 

31  49    4 

9641 

30  II    5 

9889 

Regulus 

E. 

71  20    7 

9509 

69  41  11 

9618 

68    2  40 

9836 

66  24  34 

9655 

13 

Suit 

W. 

66  14  25 

3076 

67  43    1 

3096 

69  II   15 

3114 

70  39    8 

3130 

Maks 

W. 

34  15  30 

9960 

35  46  22 

9966 

37  16  52 

3063 

.38  47     1 

3010 

Aldebaran 

W. 

22  58  50 

9656 

24  32    3 

98S9 

26    5  15 

9889 

27  38  23 

9866 

Pollux 

E. 

22    8    7 

r89 

20  32  59 

9793 

18  58  22 

9816 

17  24  17 

9843 

Regulus 

E. 

58  20  II 

9744 

56  44  30 

9761 

55    9  II 

9778 

53  34  14 

9796 

BATuaif 

£. 

70  58  53 

9714 

(JO  22  32 

9731 

• 

67  46  33 

9747 

66  10  56 
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XV. 


QBEEKWIOH  MEAN  TIMB. 

LUNAK  DISTANCES. 

Id 

Ksmo  and  Direction 
of  OlUeot. 

Noon. 

P.L. 

of 

Diff. 

lllb. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh 

P.L. 
of 

Diff: 

14 

Sew 

W, 

72    6  41 

3147 

73  3^5? 

3164 

7i    6  46 

3180 

7^-27  19 

3196 

Aldebaran 

W. 

29  11  25 

9873 

30  44  18 

9889 

32  17    0 

9891 

a3  49  31 

9900 

ReguluB 

E. 

51  59  40 

3811 

50  25  27 

9898 

48  51  36 

9845 

47  18    6 

9801 

Saturn 

E. 

64  35  41 

9780 

63    0  47 

9795 

61  26  13 

3811 

59  51  59 

9895 

Spica 

E. 

106    3    5 

9811 

104  28  51 

9896 

102  54  57 

9841 

101  21  22 

9866 

15 

Suit 

W. 

83  35  32 

3968 

85    0  21 

3989 

86  24  53 

3994 

87  49  11 

3307 

Aldebaran 

W. 

41  29    5 

9948 

43    0  23 

9058 

44  31  28 

9968 

46    2  21 

9977 

Regi  litis 

E. 

39  35  41 

9fti9 

38    4  11 

9953 

36  32  59 

9968 

35    2    6 

9983 

Saturn 

E. 

52    5  30 

9806 

50  33    5 

9908 

49    0  56 

9990 

47  29    3 

9933 

Spica 

E. 

93  37  56 

9993 

92    6    6 

9935 

90  34  31 

9946 

89    3  11 

9958 

16 

Suit 

W. 

94  47  14 

3309 

96  10  14 

3379 

97  33    3 

3381 

98  55  41 

3390 

Aldebaran 

W. 

53  33  58 

3091 

55    3  45 

3098 

56  33  23 

3035 

58    2  52 

3043 

ReguluB 

E. 

V7  33  24 

3060 

26    3  26 

3077 

24  34  48 

3096 

23    6  33 

3114 

Saturn 

E. 

39  53  20 

9968 

38  22  52 

9997 

36  52  36 

3006 

35  22  33 

3017 

Spica 

E. 

81  30    0 

3010 

80    0    0 

3019 

78  30  11 

3097 

77    0  32 

3036 

17 

Sun 

W. 

105  46  36 

3495 

107    8  24 

3431 

108  30    6 

3436 

109  51  42 

3441 

Aldebaran 

W. 

G5  28  16 

3079 

G6  57    0 

3076 

68  25  39 

3060 

69  54  13 

3084 

Pollux 

W. 

21  17    7 

3087 

22  45  32 

3089 

24  13  55 

3090 

25  42  17 

•3091 

Spica 

E  . 

69  34  41 

3071 

68    5  56 

3076 

66*37  17 

3089 

65    8  45 

3086 

Ail  tares 

E. 

115  28    0 

3009 

113  59    4 

3067 

112  30  14 

3071 

111     1  29 

3074 

18 

Sun 

W. 

116  38  33 

3456 

117  59  46 

3459 

119  20  56 

3460 

120  42    5 

3469 

Aldebaran 

W. 

77  16    0 

3097 

78  44  13 

3090 

80  12  24 

3100 

81  40  34 

3101 

Pollux 

W. 

33    3  53 

SQIM 

34  32  10 

3095 

36    0  26 

3095 

37  28  42 

3094 

Spica 

E. 

57  47  23 

3105 

56  19  19 

3108 

54  51  19 

3110 

53  23  21 

3119 

Antares 

E. 

103  38  45 

3088 

102  10  21 

3090 

100  41  59 

3091 

99  13  38 

3091 

19 

Son 

W. 

127  27  41 

3459 

128  48  51 

3458 

130  10    2 

3456 

131  31   15 

3454 

Aldebaran 

W. 

89    1  21 

3098 

IK)  29  33 

3096 

91  57  47 

3095 

93  26    3 

3099 

Pollux 

W. 

44  50  17 

3088 

46  18  41 

3086 

47  47    8 

3084 

49  15  37 

3081 

Spica 

E. 

46    4    4 

3119 

44  36  17 

3110 

43    8  30 

3110 

41  40  44 

3190 

Ajitares 

E. 

91  51  58 

3090 

90  23  36 

3087 

88  55  11 

3086 

87  26  44 

3083 

20 

Aldebaran 

W. 

100  48  12 

3077 

102  16  50 

3073 

103  45  32 

3069 

105  14  20 

3065 

Pollux 

W. 

56  39    2 

3063 

58    7  57 

3050 

59  36  57 

3054 

61     6    3 

3048 

Rej^lus 
Spica 

W. 

20  49  42 

3163 

22  16  35 

3  J  47 

23  43  48 

3139 

25  11  19 

3118 

E. 

34  22    4 

3194 

32  54  23 

3195 

31  26  44 

3197 

29  59    7 

3199 

An  tares 

E. 

80    3  41 

3068 

78  34  52 

3064 

77    5  58 

3059 

75  36  58 

3055 

21 

Pollux 

W. 

68  a3  12 

3090 

70    3    0 

3014 

71  32  55 

3008 

73    2  58 

3001 

Regulus 

W. 

32  32  41 

3069 

34     1  37 

3059 

35  30  45 

3043 

37    0    5 

3033 

Saturn 

W. 

20    234 

3049 

21  31  46 

3037 

23     1  13 

3096 

24  30  54 

3015 

Antares 

E. 

68  10  30 

3099 

()6  40  5:) 

3099 

65  11     8 

3016 

63  41   15 

3010 

22 

Pollux 

W. 

80  35  25 

9965 

62    6  22 

9958 

83  37  28 

9949 

85    8  45 

9949 

Regulus 

W. 

44  29  36 

9988 

46    0    4 

9978 

47  30  44 

9969 

49     1  35 

9961 

SATirmi 

W. 

32    2  26 

9968 

33  33  19 

9958 

35    4  24 

9950 

36  35  40 

9940 

Antares 

£. 

56    9  54 

9977 

54  39  13 

9970 

53    8  23 

9963 

51  37  24 

9956 

a  Aquiln 

E. 

103    6  11 

3793 

101  51     2 

3777 

100  35  36 

3761 

99  19  53 

3746 

XVL 
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QBBENWICH  MEAN  TrMK. 

LUNAR  DISTANCES. 

• 

Nano  aad  Diroetloa 
of  OI0«et. 

Midnight. 

P.L. 

of 

IMff. 

XVh' 

P.L. 

of 

DUL 

XVlJlb. 

P.L. 

of 

DUt 

XXl^ 

P.L. 

of 

DUt 

14 

Son 

W. 

O           /           M 

77  53  33 

3311 

O         t        » 

79  19  29 

3898 

80  45    7 

3841 

eSi6f& 

39S6 

Aldeboraii 

\V. 

35  21  50 

9909 

36  53  57 

9019 

38  25  52 

9908 

39  57  35 

9030 

Regulus 

E. 

45  44  57 

9876 

44  12    8 

9803 

42  39  40 

9908 

41    7  31 

9093 

Saturn 

E. 

58  18    4 

9840 

56  44  28 

9856 

55  11  11 

9880 

53  38  12 

9889 

Spica 

E. 

99  48    5 

9889 

98  15    7 

9883 

96  42  26 

9897 

95  10    3 

9900 

15 

Son 

W. 

89  13  14 

3319 

90  37    3 

3331 

i)2    0  39 

3341 

93  24    3 

3358 

Aldebaran 

W. 

47  :»    3 

9086 

49    3  33 

9995 

50  33  5*2 

3004 

92    4    0 

3019 

Regiiius 

E. 

33  31  33 

9908 

32     1  17 

3013 

30  31  20 

3088 

29    1  42 

3044 

Satokn 

E. 

45  57  26 

9944 

44  26    3 

9966 

42  54  55 

9987 

41  34     1 

9977 

Spica 

E. 

87  33    6 

9960 

86    1  15 

9980 

84  30  37 

9900 

83    0  12 

3001 

16 

Son 

W. 

100  18    9 

3308 

101  40  28 

3406 

103    2  38 

3419 

104  24  41 

3419 

Aldebaran 

W. 

59  32  13 

3049 

61     1  34 

3066 

62  30  29 

3061 

63  59  26 

3087 

Regulus 

E. 

21  38  41 

3137 

20  11  16 

9189 

18  44  21 

3190 

17  18    0 

3995 

Satorn 

E. 

33  52  41 

3088 

32  23    0 

3034 

30  53  30 

3043 

39  24  11 

3058 

Spica 

E. 

75  31     4 

3043 

74     1  45 

3061 

72  32  35 

3058 

71    3  34 

3065 

17 

Son 

W. 

111  13  13 

3445 

112  34  38 

3448 

113  56    0 

8451 

115  17  19 

3455 

Aldebaran 

W. 

71  22  42 

3087 

72  51     7 

3001 

74  19  28 

3004 

75  47  45 

3006 

Pollux 

W. 

27  10  38 

3091 

28  38  58 

3099 

30    7  17 

3083 

31  35  ^ 

3003 

Spica 

E. 

63  40  18 

3091 

62  11  57 

3006 

60  43  41 

3009 

59  15  30 

3109 

Antaree 

E. 

109  32  48 

3078 

108    4  12 

3088 

106  35  40 

3084 

105    7  11 

3087 

18 

Sun 

W. 

123    3  12 

3488 

123  34  19 

3488 

124  45  26 

3488 

126    6  33 

3461 

Aldebaran 

W. 

83    8  43 

3101 

84  36  52 

3101 

86    5    1 

8100 

87  33  11 

3100 

1 

Pollux 

VV. 

38  56  59 

3004 

40  25  16 

3099 

41  53  35 

3881 

43  21  55 

3000 

1 

Spica 

E. 

51  55  26 

31 14 

50  27  33 

3115 

48  59  42 

3116 

47  31  52 

3116 

1 

AntareB 

E. 

97  45  18 

3091 

96  16  58 

3009 

94  48  39 

3081 

93  30  19 

3001 

19 

Sun 

W. 

133  53  30 

34S9 

134  13  48 

3448 

135  35  10 

3446 

136  56  35 

3443 

Aldebaran 

W. 

94  54  22 

3090 

96  22  44 

3087 

97  51    9 

3084 

99  19  38 

3080 

Pollux 

W. 

50  44  10 

3078 

52  12  46 

3074 

Si  41  27 

3071 

55  10  12 

3087 

1 

Spica 

E. 

40  12  59 

3190 

38  45  14 

3191 

37  17  30 

3191 

35  49  46 

3193 

1 

AnUures 

E. 

85  58  14 

3081 

84  29  41 

3078 

83     1     5 

3076 

81  32  25 

3079 

30 

Aldebaran 

W. 

106  43  13 

3360 

108  12  11 

3065 

109  41  16 

3060 

111  10  37 

3044 

Pollux 

W. 

62  35  16 

3043 

64    4  35 

3030 

65  34    0 

3033 

67    3  32 

3096 

KeguhiB 
Spica 

W. 

26  39    7 

3105 

28    7  10 

3094 

29  35  27 

3083 

31    3  57 

3079 

E. 

28  31  33 

3133 

27    4    4 

3138 

25  36  41 

3146 

24    9  27 

3166  1 

Antarea 

E. 

74    7  53 

3050 

72  38  42 

3044 

71    9  24 

3030 

69  40    0 

30O4  1 

31 

Pollux 

W. 

74  33  10 

9904 

76    3  30 

9987 

77  33  59 

9080 

79    4  37 

9979 

Uegulud 

W. 

38  29  37 

3034 

39  59  20 

3015 

41  29  14 

3006 

42  59  19 

9887 

Saturn 

W. 

26    0  48 

3005 

27  30  54 

9905 

29     1  13 

9985 

30  31  44 

99n 

Antarefl 

E. 

62  II  15 

3004 

60  41    7 

9997 

59  10  51 

9991 

57  40  27 

9984, 

33 

PoUux 

W. 

86  40  11 

9934 

88  11  47 

9995 

89  43  34 

9917 

91  15  31 

9900 

1 

Regulu8 

W. 

50  32  37 

9959 

52    3  50 

9949 

53  35  15 

C934 

55    6  51 

9994 

1 

Saturn 

W. 

38    7    8 

9931 

39  38  47 

9993 

41   10  37 

9913 

42  42  39 

9905 

Aiitares 

E. 

50    6  16 

9950 

48  35    0 

9949 

47    3  35 

9836 

45  32    1 

9988 

aAquiln 

E. 

98    3  55 

3739 

96  47  42 

3719 

95  31  15 

3V07 

94  14  35 

3896 

72 


APRIL,  1891. 


XVII. 


GBEENWIOH  MEAX  TIMB. 

• 

LUNAR  DISTANCE& 

h 

P.L. 

P.L. 

P.L. 

P.L. 

of 
23 

Kamo  and  Direction 

Nooo. 

of 

mi^ 

of 

Vlh. 

of 

IXb. 

of 

of  OlUeot. 

Diff. 

ma. 

Dim 

THE. 

Pollux 

W. 

92  47  38 

9001 

9I  19  56 

96B9 

95  5^  25 

9884 

0      »     It 

97  25    4 

9876 

ReguluB 

W. 

56  38  39 

9916 

58  10  38 

9906 

59  42  49 

9808 

61  15  11 

98B0 

Satdrit 

w. 

44  14  52 

9896 

45  47  16 

9887 

47  19  52 

9878 

48  52  3f) 

9800 

Antares 

E. 

44    0  18 

9991 

42  28  26 

9915 

40  56  26 

9008 

39  24  17 

9901 

ceAquiln 

E. 

92  57  43 

3665 

91  40  40 

3675 

90  23  26 

3667 

89    6    4 

3650 

24 

Pollux 

W. 

105  11     4 

9633 

106  44  49 

9894 

106  18  46 

9815 

109  52  54 

9807 

Regnlus 

W. 

68  59  54 

9643 

70  33  26 

9835 

72    7    9 

9895 

73  41    4 

£616 

Haturn 

W. 

56  39  26 

9895 

58  13  22 

9815 

59  47  30 

9807 

61  21  49 

9706 

Antares 

E. 

31  41  35 

9673 

30    8  42 

9869 

28  35  44 

9866 

27    2  41 

9863 

a  A(|ui!flB 

E. 

82  37  27 

3635 

81  19  30 

3633 

80    1  31 

3639 

76  43  31 

3639 

Fomalbaut 

E. 

114  10  18 

3030 

112  40  43 

3017 

111  10  51 

3004 

109  40  43 

9991 

25 

Regulus 

W. 

81  33  36 

9771 

m    8  42 

9763 

84  43  59 

9753 

86  19  28 

9744 

Saturn 

\V. 

69  16  21 

9753 

70  51  50 

9744 

72  27  31 

9735 

74    3  24 

9797 

Spica 

W. 

27  46  13 

9846 

29  19  38 

9831 

30  53  25 

9815 

32  27  3:3 

9801 

a  Aquilie 

E. 

72  14    4 

.3654 

70  56  28 

3663 

69  39    1 

3673 

68  21  45 

3686 

Fomalhaiit 

E. 

102    6  15 

9933 

100  34  38 

9993 

99    2  48 

9019 

97  30  45 

9909 

26 

Regulus 

W. 

94  19  49 

9701 

95  56  27 

9699 

97  ;«  17 

9664 

99  10  19 

9675 

Saturn 

W. 

82    5  42 

9663 

83  42  45 

9675 

85  19  59 

9666 

86  57  25 

9667 

Spica 

W. 

40  22  51 

9735 

41  58  45 

9799 

43  34  55 

9711 

45  11  20 

9701 

a  Aquilee 

E. 

61  59  27 

3760 

60  44    4 

3807 

59  29    9 

3837 

58  14  45 

3871 

Foroalliaut 

E. 

89  47  22 

9855 

88  14    6 

9648 

86  40  40 

9830 

85    7    3 

9831 

a  Pegasi 

£. 

108    5    8 

3137 

106  37  43 

3190 

105    9  58 

3105 

103  41  55 

3090 

27 

Saturn 

W. 

95    7  29 

9614 

96  46    5 

9606 

98  24  52 

9587 

100    3  51 

9588 

Spica 

W. 

53  16  59 

9649 

54  54  48 

9638 

56  32  51 

9699 

58  11     7 

9618 

a  Aquiln 

B. 

52  12  39 

4106 

51    2  43 

4168 

49  53  47 

4930 

48  45  58 

4318 

Fomalhaut 

E. 

77  16  3J 

9796 

75  41  59 

9700 

74    7  18 

9785 

72  32  30 

9779 

aPegaai 

E. 

96  17  24 

3097 

94  47  45 

3017 

93  17  53 

3006 

91  47  48 

9997 

Sun 

E. 

141   17  54 

9061 

139  46  52 

9950 

138  15  37 

9941 

136  44  10 

9931 

26 

Spica 

W. 

66  25  45 

9579 

68    5  19 

9569 

69  45    6 

9553 

71  25    6 

9543 

Antares 

W. 

20  40  18 

9640 

22  18  19 

9618 

23  56  49 

9509 

25  35  45 

9583 

Foroalliaut 

£. 

64  36  55 

9760 

63     1  34 

9756 

61  26    9 

9755 

59  50  42 

9754 

a  Pegasi 

E. 

84  14  44 

9060 

82  43  41 

9954 

81  12  30 

9040 

79  41  13 

9045 

Venus 

E. 

92  22  39 

9957 

90  51  32 

9947 

89  20  13 

9937 

87  48  41 

9997 

Sun 

E. 

129    3  43 

9861 

127  31     0 

9871 

125  58    4 

9669 

124  24  56 

9859 

29 

Spica 

W. 

79  48  17 

9498 

81  29  33 

9460 

83  11     1 

9480 

84  52  42 

9471 

Aj]  tares 

W. 

m  55  38 

9515 

35  36  31 

9503 

37  17  40 

9401 

38  59    6 

9460 

Fomalhaut 

E. 

51  5:)  a*) 

9764 

50  18  18 

9760 

48  43  10 

9777 

47    8  12 

9786 

a  Pegasi 

E. 

72    3  49 

9935 

70  32  15 

9937 

69    0  43 

9930 

67  29  13 

9949 

Venus 

E. 

60    8    0 

9880 

78  35  15 

9800 

77    2  17 

0860 

75  29    7 

9851 

Sun 

E. 

116  36    6 

9803 

115     1  42 

9704 

113  27    6 

9764 

111  52  17 

9774 

30 

Spica 

W. 

93  24  15 

9497 

95    7  11 

9410 

96  50  19 

9410 

98  a3  40 

9401 

Aji  tares 

W. 

47  30    2 

9496 

49  12  57 

9416 

50  56    6 

9408 

52  39  29 

9300 

a  Pegasi 

E. 

59  5:)  18 

9979 

58  22  39 

9993 

56  52  17 

3006 

55  22  14 

3095 

Venus 

£. 

67  40  12 

9803 

66    5  48 

9794 

64  31  12 

9784 

62  56  23 

9774 

Sun 

E. 

103  55    0 

9795 

102  18  54 

S716 

100  42  36 

9707 

• 

99    6    5 

9697 

1 
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GBEENWIOH  MEAN  TIMB. 

• 

• 

LUKAR  DISTANCES. 

23 

P.L. 

P.L. 

P.L. 

P.L. 

KMMSBd  Dtreouon 

OfOIOMl. 

Midnight. 

of 
Diff. 

XVh. 

of 

XVIUb. 

of 

XXlii- 

of 

IHfL 

Pollux 

W. 

98  57  53 

9667 

100  3d  55 

9860 

102    4    7 

9860 

103  3^35 

9849 

Regulus 

W. 

62  47  44 

9880 

64  20  29 

9870 

65  53  26 

9869 

67  26  34 

9859 

Satven 

W. 

50  25  !}7 

9880 

51  58  47 

9869 

53  32    8 

9849 

55    5  41 

9833 

Antares 

E. 

37  52    0 

9805 

36  19  35 

9880 

34  47    2 

9883 

33  14  22 

9678 

aAquiln 

£. 

67  48  33 

3QS9 

86  30  55 

3647 

85  13  11 

3641 

83  55  21 

3637 

24 

Pollux 

W. 

111  27  13 

9798 

113    1  43 

9780 

114  36  25 

9781 

116  11  18 

9779 

Regulus 

W. 

75  15  11 

8807 

76  49  30 

9796 

78  24    0 

9789 

79  58  42 

9780 

Satoen 

W. 

62  56  20 

9788 

64  31    3 

9780 

66    5  57 

9ni 

67  41    3 

9709 

Antares 

£. 

25  29  35 

9868 

23  56  28 

9888 

22  23  21 

9866 

20  50  18 

9671 

aAquils 

E. 

77  25  31 

3634 

76    7  33 

3636 

74  49  38 

3641 

73  31  48 

3647 

Fomalliaut 

E. 

108  JO  19 

9979 

106  39  40 

9967 

105    8  46 

9966 

103  37  38 

9944 

25 

Regulua 

W. 

87  55    9 

9735 

89  31    2 

9797 

91    7    6 

9718 

92  43  22 

9710 

SATumir 

W, 

75  39  28 

9718 

77  15  44 

9700 

78  52  12 

9701 

80  28  51 

9609 

Spica 

W. 

34    2    0 

9786 

a5  36  46 

9779 

37  11  51 

97S0 

38  47  13 

9747 

aAquils 

E. 

67    4  42 

3700 

65  47  55 

8716 

64  31  25 

3736 

63  15  15 

3756 

Fomalhaiit 

E. 

95  58  29 

9899 

94  26    0 

9883 

92  53  19 

9873 

91  20  26 

9865 

26 

Regulua 

W. 

100  47  33 

9666 

102  24  58 

9658 

104    2  34 

9849 

105  40  22 

9611 

SATomn 

W. 

88  35    2 

9649 

90  12  51 

9640 

91  50  52 

9631 

93  29    5 

9883 

Spica 

W. 

46  47  59 

9680 

48  24  5:J 

9679 

50    2    1 

9660 

51  tX}  23 

9058 

aAquiln 

E. 

57    0  56 

3900 

55  47  45 

3049 

54  35  15 

3096 

53  2:)  31 

4046 

Fomalhaut 

E. 

83  33  16 

9894 

81  59  19 

9816 

80  25  12 

9800 

78  50  56 

9803 

a  Pegasi 

E. 

102  13  3:) 

3076 

100  44  54 

3063 

99  15  59 

3061 

97  46  49 

3030 

27 

Satorh 

W. 

101  43    2 

9580 

103  22  25 

9579 

105     1  59 

9563 

106  41  45 

9564 

Spica 

W- 

59  49  37 

9810 

61  28  19 

9500 

63    7  15 

9500 

64  46  24 

9561 

a  Aqutl«B 

E. 

47  3<)  22 

4405 

46  34    5 

4509 

45  30  15 

4611 

44  28    0 

4733 

Fomalhaut 

E. 

70  57  35 

9775 

69  22  34 

9700 

67  47  26 

9766 

66  12  13 

9709 

aPegasi 

E. 

90  17  32 

9980 

88  47    5 

9980 

87  10  27 

9073 

85  45  40 

9965 

Sun 

E. 

135  12  30 

9990 

133  40  37 

9911 

132    8  32 

9001 

130  36  14 

9801 

28 

Spica 

W. 

TO    5  19 

9534 

74  45  45 

9595 

76  26  23 

9516 

78    7  14 

9507 

Aiitarea 

W. 

27  15    4 

9S67 

28  54  44 

9553 

30  34  44 

9540 

32  15    2 

9987 

Fomalhaut 

E. 

58  15  14 

9754 

56  :)9  46 

9755 

55    4  19 

97S6 

53  28  54 

9760 

aPegaai 

E. 

78    9  51 

9049 

76  38  25 

9930 

75    6  55 

9937 

73  a5  2:1 

9935 

VsNns 

E. 

86  16  57 

9918 

84  45    1 

9900 

83  12  53 

9809 

81  40  33 

9889 

■ 

Son 

E. 

122  51  35 

9849 

121  18    2 

9639 

119  44  16 

9899 

118  10  17 

9813 

29 

Spica 

W. 

66  34  36 

9489 

88  16  42 

9453 

89  59     1 

9445 

91  41  32 

9436 

1 

Aotaras 

W. 

40  40  47 

9470 

42  22  43 

9458 

44    4  55 

9448 

45  47  21 

9438 

Fomalhaut 

E. 

45  3:)  26 

9796 

43  58  55 

981 1 

42  24  41 

9698 

40  50  50 

9849 

a  Pegnai 

E. 

65  57  47 

9046 

64  26  27 

9968 

62  55  14 

9960 

61  24  10 

9988 

VSNDB 

E. 

73  55  45 

9641 

72  22  ro 

9831 

70  48  23 

9899 

69  14  24 

9819 

Son 

E. 

110  17  15 

9764 

108  42    0 

9755 

107    6  3:) 

9745 

105  30  53 

9735 

?0 

Spica 

W. 

100  17  13 

9383 

102    0  58 

9384 

103  44  55 

9376 

105  29    4 

9368 

ADiaras 

W. 

54  23    5 

9380 

56    6  55 

9380 

57  50  59 

9371 

59  35  16 

9361 

aPegaai 

E. 

53  52  32 

3046 

52  23  16 

3070 

50  54  30 

3097 

49  26  17 

3199 

VsKoa 

E. 

61  21  21 

9765 

59  46    7 

9756 

58  10  41 

9747 

5635    3 

9737 

Son 

£. 

97  29  21 

9687 

95  52  24 

9678 

94  15  15 

9888 

92  37  54 
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AT  GREENWICH  APPARENT  NOON. 


« 


Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Tliur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sut. 

SUN 

Mon. 

Tues. 

Wed. 

Tliur. 
Frid. 
Sat. 
SUN. 


Mon.     32 


a 

o 

o 

i 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  AsoonaioD. 


h     m        s 

2  33  31.03 
2  37  20  31 
2  41  10.14 

2  45  0.54 
2  48  51.51 
2  52  43.06 

2  56  35.18 

3  0  27.88 
3    4  21.15 

3  8  14.99 
3  12  9.40 
3  16     4.38 

3  19  59  93 
3  23  56.03 
3  27  52.68 

3  31  49.88 
3  35  47.63 
3  39  45  93 

3  43  44.77 
3  47  44.15 
3  51  44.06 

3  55  41.50 

3  59  45.47 

4  3  46  96 

4  7  48.97 
4  11  51.48 
4  15  54.49 

4  19  58.00 
4  24  1.98 
4  28  6.43 
1  32  11.33 


4  36  16.68    10.231 


Diff.  for 
1  Hoar. 


9.541 
9.565 
9.588 

9.6}2 
9.635 
9.659 

9.661 
9.708 
9.732 

9.750 
9.780 
9.803 

9.826 
9.849 
9.872 

0.895 
9.018 
0.940 

9.i?63 

9.985 

10.007 

10.0.30 
10.052 
10.073 

10.095 
10.116 
10.136 

10.156 
10.176 
10.195 
10.213 


Apparent 
Deolinatlon. 


// 


N.15  4  33.4 
15  22  35.1 
15  40  21.7 

15  57  52.9 

16  15  8.3 
16  32    7.6 

16  48  50.5 

17  5  16.7 
17  21  25.9 

17  37  17.6 

17  52  51.6 

18  8    7.6 

18  23  5.4 
18  37  44.6 

18  52    4.8 

19  6  5.8 
19  19  47.3 
19  33    9.1 

19  46  10.9 

19  58  52.6 

20  11   13.8 

20  23  14.3 
20  34  53.9 
20  46  12.4 

20  57     9.5 

21  7  45.1 
21  17  58.9 

21  27  50.7 

21  37  20.3 

21  46  27.6 

21  55  12.3 

N.22     3  34.2 


Diff.  for 
1  Hoar. 


+45.38 
44.76 
44.12 

+43.47 
42.81 
42.13 

+4I.44 
40.74 
40.02 

+39.29 
38.55 
37.79 

+37.02 
36.24 
35.44 

+34.64 
33.83 
33.00 

+32.16 
31.31 
30.45 

+29.58 
28.70 
27.82 

+26.92 
26.02 
25.11 

+24.19 
23.26 
22.33 
21.38 

+20.43 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paning 
Meridian 


tt 


5  54.28 
5  54.04 
5  53.80 

5  53.56 
5  53.33 
5  53.10 

5  52.88 
5  52.66 
5  52.44 

5  52.23 
5  52.02 
5  51.81 

5  51.61 
5  51.41 
5  51.22 

5  51.03 
5  50.84 
5  50.66 

5  50.48 
5  50.30 
5  50.12 

5  49.95 
5  49.77 
5  49.60 

5  49.43 
5  49.27 
5  49.11 

5  48.95 
5  48.79 
5  48.64 
5  48.49 


66.06 
66.14 
66.22 

66.30 
66.38 
66.46 

66.54 
66.62 
66.70 

66.78 
66.86 
66.95 

67.03 
67.11 
67.19 

67.28 
67.36 
67.44 

67.52 
67.60 
67.68 

67.75 
67.83 
67.90 

67.97 
68.04 
68.11 

68.17 
68.23 
68.29 
68.35 


15  48.35    68.41 


Kqoation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m       II 

2  58.98 

3  6.24 
3  12.95 

3  19.09 

3  24.66 

3  29.65 

3  34.07 

3  37.92 

3  41.20 

3  43.90 

3  46.04 

3  47.62 

3  48.63 

3  49.08 

3  48.99 

3  48.35 

3  47.16 

3  45.42 

3  43.14 

3  40.32 

3  36.98 

3  33.11 

3  28.71 

3  23.79 

3  18.35 

3  12.41 

3  5.97 

2  59.04 

2  51.63 

2  43.76 

2  35.44 

2  26.67 


DUK  for 
1  Hoor. 


0.315 
0.291 
0.268 

0.244 
0.221 
0.197 

0.173 
0.149 
0.125 

0.101 
0.077 
0.054 

0.031 
0.008 
0.015 

0.038 
0061 
0.08.) 

0.106 
0.128 
0.150 

0.172 
0.1f^4 
0.216 

0.237 
0.256 
0.2:8 

0.298 
0.318 
0.337 
0.355 

0.373 


Norm— The  mean  time  of  semidiameter  paeaing  may  bo  foand  by  aubtraoting  0*.18  from  the  sideroal  time. 

The  sifHi  +  prefixed  to  the  hourly  ohaage  of  deolinatlon  indieatae  that  north  deolinationa  are  inoreaaing. 
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AT  QREEH  WIGH  MEAK  NOON. 

THE  SUN'S 

1 

1 

o 

1 

t 

1 
1 

BqiifttloDof 

Time, 

to  be 

Added  to 

Hean  Time. 

Diff.  fur 
1  Hour. 

Sidereal 

Time, 

or 

Bight  Aaoenaion 

of 

IfennSun. 

« 

▲piMrent 
Blgbt  Aaoenaion. 

Difll  for 
L  Hoor. 

Apparent 
Deoliiuition. 

DUE  for 
1  Hoor. 

Prid. 
Sat. 

aUN. 

1 

2 
3 

h     m       • 

2  33  31.50 
2  37  2080 
2  41   J  0.65 

B 

9.54t2 
9.566 
9.589 

N.  15*    4  35.'6 
15  22  37.4 
15  40  24.0 

•^4.4.38 
44.76 
44.12 

ni       a 

2  59.00 

3  6.26 
3  12.96 

a 
0.315 

0.291 

0.268 

b     m       a 

2  36  30.51 
2  40  27.06 
2  44  23.61 

Bloii. 

Tims. 

Wed. 

4 
5 
6 

2  45     1.07 
2  48  52.06 
2  52  43.62 

9.613 
9.6:)6 
9.660 

15  57  55.2 

16  15  10.7 
16  32  10.1 

+43.47 
42.81 
42.13 

3  19.10 
3  24.67 
3  29.66 

0.244 
0.221 
0.197 

2  48  20.17 
2  52  16.73 
2  56  13.28 

Thur. 

Frid. 

Sat. 

7 
8 
9 

2  56  35.76 

3  0  28.47 
3    4  21.75 

9.684 
9.708 
9.732 

16  48  53.0 

17  5  19.2 
17  21  28.4 

+41.44 
40.74 
40.02 

3  34.08 
3  37.93 
3  41.21 

0.173 
0.149 
0.125 

3    0    9.84 
3    4    6.40 
3    8    2.96 

SUN. 

Mon. 

Tues. 

10 
11 
12 

3    8  15.60 
3  12  10.02 
3  16    5.00 

9.756 
9.7tt0 
9.803 

17  37  20.1 

17  52  54.1 

18  8  10.1 

+39.29 
38.65 
37.79 

3  43.91 
3  46.05 
3  47.62 

0.101 
0.077 
0.064 

3  11  59.51 
3  15  56.07 
3  19  52.62 

Wed. 
Thur. 
Frid. 

13 
14 
15 

3  20    0.55 
3  23  56.65 
3  27  53.30 

9.826 
9.849 
9.872 

18  23    7.8 
18  37  46.9 
18  52    7.0 

+37.02 
36.24 
35.44 

3  48.63 
3  49.08 
3  48.99 

0.031 
0.008 
0.015 

3  23  49.18 
3  27  45.73 
3  31  42  29 

Sat. 

SUN. 
Mon. 

16 
17 
18 

3  31  50.50 
3  35  48.25 
3  39  46.55 

9.895 
9.918 
9.940 

19    6    8.0 
19  19  49.5 
19  33  11.2 

+34.64 
33.83 
33.00 

3  48.35 
3  47.16 
3  45.42 

0.038 
0.061 
0.08:) 

3  35  38.85 
3  39  35.41 
3  43  31.97 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  43  45  39 
3  47  44.76 
3  51  44.66 

9.963 

9.985 

10.007 

19  46  13.0 

19  58  54.6 

20  11   15.7 

+32.16 
31.31 
30.45 

3  43.13 
3  40.31 
3  36.97 

0.106 
0.128 
0.150 

3  47  28.52 
3  51  25.07 
3  55  21.63 

Prid. 

Sat. 

SUN 

22 
23 
24 

3  55  45.09 

3  59  46.05 

4  3  47.53 

10.029 
10.051 
10.072 

20  23  16.1 
20  34  55.6 
20  46  14.0 

+29.58 
28.70 
27.82 

3  33.10 
3  28.70 
3  23.78 

0.172 
0.194 
0.216 

3  59  18.19 

4  3  14.75 
4    7  11.31 

Men. 

Tues. 

Wed. 

25 
26 
27 

4    7  49.52 
4  11  52.02 
4  15  55.02 

10.094 
10.115 
10.135 

20  57  11.0 

21  7  46.5 
21  18    0.2 

+26.92 
26.02 
25.11 

3  18.34 
3  12.40 
3    5.96 

0.237 
0.258 
0.278 

4  11     7.86 
4  15    4.42 
4  19    0.98 

Thur. 

Prid. 

Sat. 

SUN. 

28 
29 
30 
31 

4  19  58.51 
4  24    2.47 
4  28    6  90 
4  32  11.78 

10.155 
10.175 
10.194 
10.212 

21  27  51.9 
21  37  21.4 
21  46  28.6 
21  55  13.2 

+24.19 
23.26 
22.33 
21.38 

2  59.02 
2  51.62 
2  43.75 
2  35.43 

0.298 
0.318 
0.337 
0.355 

4  22  57.53 
4  26  54.09 
4  30  50.65 
4  34  47.21 

Mon. 

»^ 

4  36  17.10 

10.230 

N.  22    3  35.0 

+20.43 

2  26.66 

0.373 

4  38  43.76 

XoTB-^Tbei 
The 

MmidlAoieter  for  mc 
■ifB  +  preflzod  to  tl 
arrMiing 

AD  noon  n 
be  hourly 

lay  be  Mtamed  tbe  ■uae  as  tbi 
ohaoge  of  decUaatlon  iiMlifratiw 

It  for  apparent  n 
itb*t  north  deelJ 

koon. 
laatkma 

Diff.  for  1  Hoor. 
+9^.8565. 
(TibtoHL) 
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111. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

§ 

• 

i 

« 

5 

Logarltlim 

of  the 

lUdinsYeetor 

Mean  Time 

TRUE  LONQITITDB. 

^ 
^ 

o 

Difll  for 
1  Hoor. 

LA.TITUDE 

of  the 
Barth. 

DliTfor 
1  Hoar. 

of 
Sidereal  Noon. 

1 

Q 

1 

121 

A 

V 

40  48  45.8 

48  46?2 

\i5A7 

-0!39 

0.0034983 

•1-46.2 

h      m       8 

21   19  59.23 

2 

122 

41  46  56.3 

46  56.6 

145.41 

0.43 

0.0036088 

45.8 

21   16     3.32 

3 

123 

42  45     5.4 

45     5.6 

145.34 

0.44 

0.0037179 

45.2 

21   12    7.40 

4 

124 

43  43  10.0 

43  13.0 

145.28 

-  0.42 

0.0038256 

+44.6 

21     8  11.49 

i     5 

125 

44  41  19.1 

41   18.9 

146.29 

0.37 

0.0039318 

43.9 

21     4  15.58 

6 

1 

126 

45  39  23.7 

39  23.4 

145.16 

0.29 

0.0040363 

43.2 

21     0  19.67 

1 

7 

127 

46  37  26.8 

37  26.4 

145.10 

-0.19 

0.0041391 

-M2.5 

20  56  23.76 

,     8 

128 

47  35  28.4 

35  27.8 

145.03 

-0.07 

0.0042401 

41.7 

20  52  27.85 

9 

129 

48  33  28.4 

33  27.6 

144.97 

+  0.06 

0.0043391 

40.9 

20  48  31.94 

10 

130 

49  31  26.7 

31  25.7 

144.90 

+  0.20 

0.0044362 

•f40.l 

20  44  36.03 

11 

131 

50  29  23.3 

29  22.2 

144.83 

0.33 

0.0045315 

39.3 

20  40  40.12 

i  12 

132 

51  27  18.3 

27  17.1 

144.76 

0.46 

0.0046251 

38.6 

20  36  44.21 

1 

13 

133 

52  25  11.6 

25  10.3 

144.69 

+  0.56 

0.0047169 

+37.9 

20  32  48.30 

i  14 

134 

53  23    3.1 

23     1.6 

144.61 

0.64 

0.0048068 

37.2 

20  28  52.39 

1  15 

135 

54  20  52.8 

20  51.1 

• 

144.54 

0.69 

0.0048950 

36.5 

20  24  56.48 

;  16 

136 

55  18  40.8 

18  39.0 

144.46 

+  0.71 

0.0049817 

+35.9 

20  21     0.57 

'  17 

137 

56  16  27.1 

16  25.2 

144.39 

0.71 

0.0050671 

35.4 

20  17     4.66 

18 

138 

57  14  11.8 

14    9.7 

144.33 

0.68 

0.0051513 

34.9 

20  13    8.75 

19 

139 

58  11  54.8 

11  52.5 

144.26 

+  0.62 

0.0052344 

+34.4 

20    9  12.84  : 

20 

140 

59     9  36.3 

9  33.8 

144.20 

0.53 

0.0053163 

33.9 

20    5  16.93 

|21 

141 

60    7  16.3 

7  13.7 

144.14 

0.42 

0.0053971 

33.4 

20     1  21.02 

1 
22 

142 

61     4  54.9 

4  52.2 

144.08 

+  0.29 

0.0054768 

+33.0 

19  57  25.11 

23 

143 

62    2  32.2 

2  29.3 

144.03 

0.16 

0.0055555 

32.6 

19  53  29.19 

21 

144 

63    0    8.3 

0     5.2 

143.98 

+  0.03 

0.0056332 

32.2 

19  49  33.28 

25 

145 

63  57  43.2 

57  40.0 

143.94 

-  0.10 

0.0057099 

+31.7 

19  45  37.37 

=  26 

146 

64  55  17.1 

55  13.7 

143.90 

0.21 

0.0057854 

31.2 

19  41  41.46 

,27 

147 

65  52  50.0 

52  46.4 

14.3.86 

0.30 

0.0058596 

30.7 

19  37  45.55 

28 

148 

66  50  21.9 

50  18.1 

143.82 

-0.37 

0.0059329 

+30.2 

19  33  49.64  1 

29 

149 

67  47  53.0 

47  49.0 

143.78 

0.41 

0.0060045 

29.5 

19  29  53.73 

30 

150 

68  45  23.3 

45  19.1 

143.75 

0.42 

0.0060744 

28.8 

19  25  57.82 

31 

151 

69  42  52.9 

42  48.5 

143.71 

0.40 

0.0061427 

28.0 

19  22     1.91 

'  32 

152 

70  40  21.7 

40  17.2 

143.68 

-  0.35 

0.0062091 

+27.2 

19  18    6.01 

1 

.    NOTl 

i 

L— Tb6 

the 

numbors  in  oolamn  X  oorrMpond 

toilMin 

le  eqoinoz  of  tho  datet  in  colui 

nn  X  ,to 

Difl.  for  1  Hour, 
—  9«.829G.       . 
(Table  U.)        | 
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GBEEKWIGH  MEAK  TIME. 


4 
8 


e 


THE  U00N*8 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


BBlODIAiaTSB. 


KOOB. 


*  91 

16  5.3 
16  12.4 
16  18.2 

16  21.9 
16  23.0 
16  20.8 

16  15.3 

16  6.8 
15  55.8 

15  43.3 
15  30.4 
15  18.0 

15  7.2 
14  58.4 
14  52.2 

14  48.8 
14  48.2 
14  50.2 

14  54.7 

15  1.2 
15  9.3 

15  18.3 
15  27.7 
15  36.9 

15  45.5 
15  53.0 

15  59.3 

16  4.4 
16  8.1 
16  10.7 
16  11.9 


32   16  11.7 


Kldnight. 


1$ 


16  9.0 
16  15.5 
16  20.3 

16  22.8 
16  22.3 
16  18.5 

16  11.4 
16  1.5 
15  49.6 

15  36.8 
15  24.1 
15  12.4 

15  2.5 
14  55.0 
14  50.1 

14  48.1 
14  48.9 
14  52.2 

14  57.7 

15  5.1 
15  13.7 

15  23.0 
15  32.4 
15  41.3 

15  49.4 

15  56.3 

16  2.0 

16  6.4 

16  9.6 

16  11.4 

16  12.0 

16  11.0 


HORIZONTAL  PARALLAX. 


Noon. 


n 


58  56.1 

59  22.2 
59  43.5 

59  57.2 

60  1.1 
59  53.2 

59  33.0 
59  1.5 
58  21.1 

57  35.2 

56  47.8 
56  2.5 

55  22.6 
54  50.5 
54  27.7 

54  15.1 
54  12.8 
54  20.3 

54  36.8 

55  0.7 

55  30.3 

56  3.5 

56  38.1 

57  11.9 

57  43.3 

58  10.9 
58  34.1 

58  52.7 

59  6.6 
59  15.8 
59  20.3 

59  19.5 


Dlff.  for 
IHonr. 


•fl.17 
I.OI 
0.74 

+0.39 

-0.08 

0.59 

-1.09 
1.52 

\m 

-1.97 
1.94 
1.80 

-1.51 
1.16 
0.75 

-0.32 

40.11 

0^1 

•M).86 
1.13 
t.33 

•fl.42 
1.45 
1.37 

41.24 
1.07 
0.87 

40.68 
0.49 
0.29 

40.08 

-0.16 


Midnight. 


H 


59  9.6 
59  33.7 

59  51.4 

60  0.5 
59  58.7 
59  44.6 

59  18.6 
58  42.2 
57  58.6 

57  11.4 
56  24.7 
55  41.7 

55  5.5 
54  37.9 
54  20.1 

54  12.6 
54  15.4 
54  27.5 

54  47.9 

55  14.9 

55  46.6 

56  20.8 

56  55.2 

57  28.0 

57  57.6 

58  23.1 

58  44.0 

59  0.2 
59  11.8 
59  18.7 
59  20.6 

59  16.9 


Dlff.  for 
1  Hoar. 


41.10 
0.89 
0.58 

40.17 

-0.34 

0.84 

-1.32 
1.69 
1.91 

-1.98 
1.89 
1  67 

-1.34 
0.96 
0.53 

-0.11 

40.32 

0.69 

41.00 
1.24 
1.39 

41.45 
1.42 
1.31 

41.15 
0.97 
0.78 

40.58 

0.39 

40.19 

-0.04 


UPPER  TRANSIT. 


Meridian  of 
Green  wicli. 


h      m 

19    0.8 

19  54.8 

20  46.7 

21  37.3 

22  27.5 

23  18.5 

6 

0  10.9 

1  5.2 

2 
2 
3 

4 
5 
6 


1.0 
57.1 
52.1 

44.8 
34.4 
20.8 


Dlff.  for 
1  Hoar. 


7    4.3 

7  45.9 

8  26.5 


9 

9 

10 


6.9 
48.4 
31.9 


11  18.4 

12  8.7 

13  3.0 

14  0.7 

15  0.3 

15  59.6 

16  56.8 

17  51.2 

18  42.9 

19  32.5 


-0.29      20  21.2 


m 
2.30 

2.21 

2.14 

2.10 
2.11 
2.15 


2.22 
2.29 

2.33 
2.32 
2.24 

2.13 
2.00 
1.87 

1.77 
1.71 
1.09 

1.71 
1,77 
1.87 

2.02 
2.18 
2.33 

2.44 
2.48 
2.43 

2.32 
2.21 
2.11 
2.05 

2.04 


AOE. 


Noon. 


— a~ 

22.6 
23.6 
246 

25.6 
26.6 
27.6 

28.6  ' 
0.2  I 

1.2  ! 

I 

2.2  I 
3.2  I 

4.2  j 

6.2  , 
62  I 
7.2 

8.2  I 

9.2  , 

10.2  I 


11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
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V. 


GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RigbtAsoenaion. 

Diff.  for 
1  Minnie. 

Declination. 

Diff.  for 
1  Minute. 

Hoar. 

RigbtABoentsion. 

Diff.  for 
1  Minate. 

DMUnatkm. 

DiAfor 
iKlnnte. 

F 

RIDA^ 

t  1. 

SUNDAY  3. 

b     m     a 

fl 

O         *         *l 

It 

b     ma 

a 

0     1      If 

II 

0 

20  54  25.72 

8.451 0 

S.22  20  45.1 

8.997 

0 

22  47  52.81 

8.8767 

S.13  17  58.0 

13.896 

1 

20  56  52.68 

8.4477 

22  12  23.0 

8.440 

1 

22  50    9.31 

8.9734 

13    4    6.0 

13.907 

2 

20  59  19.44 

8.4443 

22    3  52.3 

8.583 

2 

22  52  25.62 

8.8708 

12  50    9.1 

13.987 

1     3 

21     1  4.5.99 

8.4408 

21  55  i:).l 

8.793 

3 

22  54  41.74 

3.8671 

12  3f>    7.5 

14.066 

1     4 

21     4  12,34 

8.4374 

21  46  25.5 

8.863 

4 

22  56  57.67 

8.8040 

12  22     1.2 

14.144 

5 

21     G  38.48 

8.4340 

21  :37  29.5 

9.003 

5 

22  .59  13.42 

3.S609 

12    7  50.2 

14.930 

1     6 

21     9    4.42 

8.4306 

21  28  2.5.1 

9.148 

G 

23     1  28.98 

9.2:.7a 

1 1  m  34.8 

14.894 

/ 

21   11  30.15 

8.4370 

21   19  12.5 

9.978 

7 

23    3  44.36 

8.8549 

11  39  1.5.0 

14.367 

I     8 

21   13  .55.66 

8.4934 

21     9  51.7 

9.414 

8 

23     5  59.57 

8.8531 

11  24  50.8 

14.438 

L   J) 

21   16  20.95 

S.4I98 

21     0  22.8 

9.548 

9 

23    8  I4.(JI 

8.3493 

1 1   10  22.4 

14.508 

'    10 

21   18  46.03 

8.4168 

20  50  45.9 

9.689 

10 

23  10  2<M8 

8.3461 

10  55  49.8 

14.577 

11 

21  21   10.89 

8.4185 

20  41     0.9 

9.816 

11 

23  12  44.18 

8.34:16 

10  41    13.2 

14.643 

12 

21  23  a5.53 

8.4068 

20  31     8.0 

9.947 

12 

23  14  58.71 

8.3408 

10  26  32.7 

14.708 

;  y^ 

21  25  .59.95 

8.4051 

20  21     7.3 

10.077 

13 

23  17  1:^.08 

8.8383 

10  11  48.3 

14.773 

14 

21  28  24.14 

8.4013 

20  10  58.8 

10.307 

14 

23  19  27.30 

8.3357 

9  57    0.1 

14.833 

15 

21  30  48.11 

8.3976 

20    0  42.5 

10.335 

15 

2:^  21  4\^^7 

8.8338 

9  42    8.3 

14.883 

IG 

21  as  11.86 

8.3939 

19  50  18.6 

10.463 

16 

23  23  55.29 

8.3307 

9  27  12.9 

14.958 

17 

21  35  a5.:« 

8..3901 

19  »)  47.1 

10.587 

17 

23  26    9.06 

8.3383 

9  12  14.0 

15.010 

18 

21  37  58.67 

8..')868 

19  29    8.1 

10.718 

18 

23  28  22.68 

3.3338 

8  57  11.7 

15.067 

19 

21  40  21.73 

8.3834 

19  18  21.7 

10.835 

19 

23  30  36.  K; 

8.9336 

8  42    6.0 

1.M91 

20 

21  42  44..56 

8.3787 

19    7  27.9 

10.957 

20 

23  3>  49.51 

8.8314 

8  2(1  57.2 

15.173 

21 

21  45    7.17 

8.3749 

18  56  26.9 

11.0T7 

21 

23  a5    2.73 

8.8193 

8  11  45.3 

15.993 

22 

21  47  29..55 

8.3711 

18  45  18.7 

11.197 

22 

23  37  15.82 

8.8171 

7  56  30.4 

15.973 

23 

1 

! 

1 

1 

21  49  51.70 

SA' 

8.3678 

TURD. 

S.18  34    3.3 
A.Y  2. 

11.315 

23 

23  39  28.78 

9.9150 

ONDA 

S.  7  41  12.5 
Y  4. 

15.399 

1 

0 

21  52  1^62 

a.:»34 

S.I8  22  40.9 

11.438 

0 

23  41  41.62 

9.9131 

S.  7  25  51.8 

15.368 

] 

21  54  a5.31 

8.3596 

18  11   11.5 

11.547 

1 

23  43  54.35 

9.8113 

7  10  28.4 

15.413 

2 

21  56  56.78 

8.3558 

17  59  35.2 

11.669 

2 

23  46    6.96 

9.3093 

6  55    2,3 

15.456 

3 

21  59  18.01 

8.3519 

17  47  52.1 

11.775 

3 

23  48  19.4() 

8.8075 

6  39  a3.7 

15.497  • 

;    4 

22     1  39.01 

9.3483 

17  36    2.2 

11.887 

4 

23  50  31.86 

8.3057 

6  24    2.7 

15.537 

5 

22    3  59.79 

8.3444 

17  24    5.7 

11.996 

5 

23,52  44.15 

8.3040 

6    8  2J).3 

15.576 

G 

22    ()  20.34 

8.3406 

17  12    2.7 

18.104 

6 

23  54  56.34 

3.9034 

5  52  53.6 

15.613 

.     7 

22    8  40.66 

8.3368 

16  59  5:).2 

18.819 

7 

2:^  ,57    8.44 

3.8009 

5  37  15.8 

15.648 

8 

22  II     0.76 

8.3331 

16  47  37.2 

18.319 

8 

2,3  59  20.45 

3.1994 

5  21  35.9 

15.681 

1) 

22  13  20.6:3 

9.3894 

16  35  14.9 

19.484 

9 

0     1  32.37 

8.1980 

5    5  54.1 

15,713 

10 

22  15  40.28 

8.3857 

16  22  4().3 

18.587 

10 

0    3  44.21 

8.1967 

4  50  10.4 

15.743  ' 

11 

22  17  59.71 

8.3880 

16  10  11.6 

18.699 

11 

0    5  55.98 

8.1955 

4  34  24.9 

15.779 

12 

22  20  18.92 

8.3183 

15  57  30.8 

18.730 

12 

0    8    7.67 

8.1943 

4  18  37.7 

15.799  ' 

13 

22  22  37.91 

9.3147 

15  44  44.0 

18.839 

13 

0  10  19.2J) 

8.1938 

4    2  49.0 

15.834 

14 

22  24  56.69 

8.3110 

15  31  51.3 

19.998 

14 

0  12  30.85 

8.1991 

3  46  58.8 

15.848 

15 

22  27  1.5.2:} 

8.3074 

15  18  52.7 

13.095 

15 

0  14  42.34 

9.1910 

3  31     7.2 

15.871 

IG 

22  29  a*l57 

9J»39 

15    5  48.3 

13.119 

16 

0  16  53.77 

9.1001 

3  15  14.3 

15.893 

17 

22  31  51.70 

9.3004 

14  52  :«.4 

13.811 

17 

0  19    .5.15 

9.1893 

2  59  20.2 

15.910 

18 

22  34    9.62 

9.8969 

14  39  23.0 

13.303 

18 

0  21   16.48 

9.1883 

2  43  2.5.1 

15.997 

ID 

22  .36  27.33 

9.9934 

14  26    2.1 

13J»4 

19 

0  2:3  27.77 

9.1877 

2  27  29.0 

15.943 

20 

22  [iS  44.8:1 

8.8900 

14  12  35.7 

13.484 

20 

0  25  39.01 

8.1870 

2  11  31.9 

15.957 

21 

22  41     2.13 

8.8866 

13  59    4.0 

13.578 

21 

0  27  50.21 

8.1864 

1  55  34.1 

15.969 

22 

22  43  19.22 

8.8838 

13  45  27.1 

13.658 

22 

0  30     1.38 

3.1860 

1  3J)  35.6 

15.980 

2:) 

22  45  3(5.11 

9.9799 

13  31  45.1 

13.743 

23 

0  m  12..5:3 

9.IAfi6 

1  23  36.5 

15.900 

t24 

2*2  47  52.81 

9.9767 

S.  13  17  58.0 

13.836 

24 

0  34  23.65 

9.1859 

S.   1     7  36.8 

15.906 
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OBEBNWIOH  MEAN  TIME. 

« 

THE  MOON'S  RIGHT  AR0RN8I0N  AND  DECLINATION. 

• 

Boar. 

RlghtAsoeBaUm. 

DUE  for 
iKlaate. 

DeoUafttion. 

DMEfor 
iMinata. 

Hoar. 

Eight  ABceuion. 

DUE  for 
1  Minute. 

DeolioAtion. 

Diitfor 
iMinnta^ 

Tt 

FESDA 

Y  5. 

THUESDAY  7. 

h    m     ■ 

■ 

S.  1    7  36.8 

M 

h    m     • 

• 

O          t          tt 

// 

0 

0  34  23.65 

9.]8n 

15J08 

0 

2  20    5.19 

9.9414 

N.ll  17  38.2 

14.497 

1 

0  36  34.75 

3.1848 

0  51  36.7 

160X0 

1 

2  22  19.75 

9JM39 

11  32     1.7 

14.356 

3 

0  38  45.a3 

9.184A 

0  35  36.4 

16.007 

2 

2  24  34.46 

9.9463 

1 1  46  20.8 

14.981 

3 

0  40  56.90 

9.1844 

0  19  a5.9 

16.000 

3 

2  26  49.31 

9.9489 

12    0  35.4 

14.905 

4 

0  43    7.96 

fi.1843 

S.  0    3  35.3 

16.011 

4 

2  29    4.32 

9J95I5 

12  14  45.4 

14.198 

5 

0  45  19.02 

9.1849 

N.  0  12  25.4 

16.011 

5 

2  31   19.49 

9.9541 

12  28  50.8 

14.051 

6 

0  47  30.07 

9.1849 

0  28  26.0 

16.008 

6 

2  33  34.81 

9.9567 

12  42  51.5 

13.979   • 

7 

0  49  41.13 

9.1844 

0  44  26.4 

164104 

7 

2  .35  50.29 

93^3 

12  56  47.4 

13.890 

8 

0  51  52.20 

9.1846 

1     0  26J> 

15.908 

8 

2  38    5.93 

9.9630 

13  10  ;38.3 

13.«W 

9 

0  54    3.28 

9.1848 

1  16  26.2 

15.991 

9 

2  40  21.73 

9.9647 

13  24  24.1 

13.791    1 

10 

0  56  14.37 

9.1851 

1  32  25.4 

15.989 

10 

2  42  37.70 

9.9675 

13  m    4.8 

13.636   ! 

11 

0  58  25.49 

9.1855 

1  48  24.0 

15.971 

11 

2  44  53.83 

9.9703 

13  51  40.4 

I3JH9  ; 

13 

1    0  36.63 

9.1859 

2    4  21.9 

15.958 

12 

2  47  10.13 

9.9731 

14    5  10.7 

13.460 

13 

1    2  47.80 

9.1884 

2  20  19.0 

15.945 

13 

2  49  26.60 

9.9759 

14  J8  :)5.G 

13.369 

14 

1    4  59.00 

9.1870 

2  36  15.3 

15.030 

14 

2  51  43.24 

9.9787 

14  31  55.0 

13.977 

15 

1    7  10.24 

9.1876 

2  52  106 

15.019 

15 

2  54    0.04 

9.9815 

II  45    8.9 

13.185 

16 

1    9  21.51 

9.1883 

3    8    4.8 

15.803 

16 

2  56  17.02 

9.9844 

14  .58  17.2 

13.091 

17 

1  11  32.8:) 

9.1801 

3  23  57.8 

15.879 

17 

2  58  34.17 

9.9873 

15  11   19.8 

193M 

18 

1  13  44.20 

9.1809 

3  39  49.5 

15.860 

18 

3    0  51.49 

9.9009 

15  24  16.5 

19.696 

19 

1  15  55.62 

9.1908 

3  55  39.8 

15.897 

19 

3    3    8.99 

9.9931 

15  :)7    7.3 

19.797 

20 

]  18    7.10 

9.1917 

4  11  28.7 

153)9 

20 

3    5  2a66 

9.9960 

15  49  52.2 

193)8 

21 

1  20  18.63 

9.1996 

4  27  16.0 

15.774 

21 

3    7  44.51 

9.9989 

16    2  31.1 

19Ji97 

22 

1  22  30.23 

9.1990 

4  43    1.6 

15.746 

22 

3  10    2.53 

9J018 

16  15    3.8 

19.493 

23 

1  24  41.90 
WE] 

9.1060 

3NESI 

N.  4  58  45.5 
)AY  6. 

15.716 

23 

3  12  20.73 
F 

93>47 

RIDA1 

N.16  27  30.3 
I  8. 

1930 

1 

0 

1  26  53.63 

9.1900 

N.  5  14  27.5 

15.683 

0 

3  14  39.10 

93m 

N.16  39  50.5 

19.983 

1 

1  29    5.44 

9.1975 

5  30    7.5 

15.640 

1 

3  16  57.65 

9.3107 

16  52    4.3 

19.177 

2 

1  31  17.33 

9.1988 

5  45  4.5.4 

15.614 

2 

3  19  16.38 

9.3136 

17    4  11.7 

19.068 

3 

1  33  29.29 

9.9001 

6    1  21.2 

15.577 

3 

3  21  ^5.28 

9.3165 

17  16  12.5 

11.958 

4 

1  35  41.34 

9.9016 

6  16  54.7 

15.538 

4 

3  23  54.36 

9J194 

17  28    6.7 

11.848 

5 

1  37  53.46 

9J1039 

6  32  25.8 

15.496 

5 

3  26  13.61 

9J)933 
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VII. 


GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AjMDflion. 

DiAfor 
1  Minute. 

DeclinAtioiL 

Difllfor 
IMixyite 

Hoar. 

Right  ▲aoension. 

Diff.  for 
1  Minute. 

DeoliBAtloii. 

Diftfor 
IMiBQte. 
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IX, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  A.soenaion. 

Difr.  for 
1  Minute. 

Beolinatlon. 

DiiKfor 
1  Minute. 

Hour. 

Right  Aeoeneion. 

Dili:  for 
1  Minute. 

Declination. 

DiAfor 
1  Minute. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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h     m     s 
23  28  19.95 

• 
9.1794 

0      *      II 

S.  9    0    1.6 

0' 
14.766 

1 

21  41  48.59 

9J880 

19  14  42.8 

10.658 

1 

2:)  30  30.63 

9.1707 

8  45  14.2 

14.814 

9 

21  44  10.56 

9.3639 

19    3  47.8 

10.074 

2 

23  32  41.15 

9.1740 

8  30  23.9 

14.861 

3 

21  46  32J25 

9.3809 

18  52  45.9 

11.080 

3 

2:)  M  51.51 

9.1713 

8  15  30.9 

14.906  1 

4 

21  48  53.66 

9JM5 

18  41  37.1 

11.909 

4 

23  37     1.71 

9.1687 

8    0  35.2 

14.050  ^ 

5 

21  51  14.79 

9.3498 

18  30  21.() 

11.314 

5 

23  3S»  11.76 

9.1669 

7  45  3().9 

14.009 

6 

21  53  a5.64 

9.3499 

18  18  59.4 

11.495 

6 

23  41  21.66 

9.1638 

7  30  30.1 

15.033  ' 

7 

21  55  56.21 

9.3405 

18    7  30.0 

11.534 

7 

23  43  31.42 

9.1615 

7  15  32.9 

15.073 

8 

21  58  16.50 

9.3358 

17  55  55.3 

11.649 

8 

23  45  41.04 

9.1509 

7    0  27.3 

15.119 

H 

22    0  90.51 

9.3319 

17  44  13.(> 

11.748 

9 

23  47  50.52 

9.1560 

6  45  19.5 

15.148  , 

10 

22    2  50.24 

9.3906 

17  32  25.0 

11.853 

10 

2J}  49  5i).87 

9.1548 

6  lU)    9.5 

15.184 

11 

22    5  15.70 

9.3990 

17  20  3i;} 

11.056 

n 

23  52    MO 

9.1587 

6  14  57.4 

15.917 

12 

22    7  34.88 

9J174 

17    8  30J) 

19.058 

12 

2;)  54  18.20 

9.1507 

5  59  43.4 

15.949 

13 

22    9  53.79 

9J198 

10  5(1  24.4 

19.150 

13 

2:1  5(1  27.18 

9.1488 

5  44  27.5 

15J81 ; 

14 

22  12  12.42 

9^069 

10  44  11.8 

19JI58 

14 

23  58  36.05 

9.1470 

5  29    9.7 

16.311   1 

15 

22  14  30.78 

9jam 

16  31  53.4 

19.355 

15 

0    0  44.82 

9.1458 

5  13  50.2 

15.330  1 

16 

22  16  48.87 

9.9993 

16  19  29.2 

19.459 

10 

0    2  5:).48 

9.1435 

4  58  2SK0 

15J66 

17 

22  19    6.70 

9.9949 

16    6  59.2 

19.547 

17 

0    5    2.04 

9.1418 

4  43    6;) 

l.'i.390 

18 

22  21  24.26 

9.9905 

15  54  23.6 

19.640 

18 

0    7  10.50 

9.1409 

4  27  42.2 

15.414 

'   19 

22  23  41.56 

9.9861 

15  41  42.4 

19.739 

19 

0    9  18.87 

9.1388 

4  12  16.7 

15.437 

20 

22  25  58.59 

9.9817 

15  28  55.7 

19.899 

20 

0  11  27.16 

9.1375 

3  56  49.8 

15.458 

21 

22  28  15;)0 

9.»n4 

15  16    3.7 

19.011 

21 

0  13  35.37 

9.1361 

3  41  21.7 

13.478  ; 

22 

22  30  31.87 

9.&73I 

15    3    6.4 

19.096 

22 

0  15  43.50 

9.1348 

3  25  52.5 

15.406 

29 

22  32  48.13 

9.9688 

S.  14  50    3.9 

13.085 

23 

0  17  51.55 

9.1330 

8.  3  10  22.2 

15.519 

SAG 

?UUDA 

lY  30. 

MONI 

)AY,  J 

UNE  1. 

0 
1 

22  35    4.13 
22  37  19.88 

9.9646 
9.9805 

S.14  36  56.2 
14  23  43.5 

13.170 
13.953 

0 

0  19  59.53  1 

9.1305  1 

8.  2  54  51.0 

15.587 

2 

22  39  35.39 

9.9564 

14  JO  25.8 

13.335 

3 

22  41  50.65 

9.9593 

13  57    3.3 

13.415 

4 
5 

22  44    5.67 
22  46  20.45 

9.9483 
9.9443 

13  43  36.0 
13  30    4.0 

13.494 
13.579 

PHASES 

OP  TJ 

BE  MOON 

• 

G 

7 

22  48  34i)9 
22  50  49J)0 

9.9404 
9.9906 

13  16  27.4  . 
13    2  46.3 

13.648 
13.799 

8 

22  53    3.')8 

9.3397 

12  49    0.8  ' 

13.705 

d       h 

m 

9 
10 
11 

22  55  17.22 
22  57  30.84 
22  59  44.24 

9.9989 

9.9959 
9.9916 

12  a'S  10.9  ' 
12  21  16.8 
12    7  18.5 

13.867 
13J37 
14.006 

< 

i 

C  Last  Qiiartc 
p  New  Moon 

r.    •  M 

•    •    • 

fay      1      1    . 
.      7     18 

51.1 
15.5 

12 

2:J    1  57.43 

9.9180 

1 1  5:)  16.1  . 

14.073 

]>  First  Quarts 

9r.    •    . 

.    15      7 

4.4 

13 
14 
15 

23    4  10.40 
2:)    6  23.16 
23    8  35.71 

9.9144 
9.9100  ; 
9.9075 

11  39    9.7 
1 1  24  59.4 
11   10  45.4 

14.130 
14.909 
14.964 

< 

3  Full  Moon 
Z  Laot  Qtiarte 

... 
r  .    .    . 

.    23      6    ! 
.    30      6    J 

25.9 
M.4 

16 
17 

23  10  48.06 
23  13    0.21 

9.9041 
9.90O8 

10  50  27.7  ' 
10  42    6J) ' 

14.306 
14J87 

18 

2:)  15  12.16 

9.1976 

10  27  41.2 

14.446 

d        h 

19 
20 
21 

23  17  23.92 
2;)  19  a5.49 
23  21  46.87 

9.1044 
9.1019 
9.1889 

10  13  12.7 
9  58  40.9 
f)  44    5.8 

14.503 
14.558 
HJSI9 

i 
i 

t  Perigee .    . 
t  AiK>gee  .    . 

.    .  M 

.    •    • 

[ay      4    20.6 
.    16    1&9 

23 

23  2:1  58.07 

9.1859 

9  21>  27.5 

14.661 

i 

[   Perigee .     . 

.    .    . 

.    31      9.1 

23 

23  26    9.10 

9.1893 

9  14  46.1 

14.716 

:24_ 

23  28  19i» 

9.1794 

8.  9    0     1.6 

14.766 

86 
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XIII. 


aBBBNWiOH  MFiAN  TIME. 

LUNAR  DUrrANCE8. 

• 

Name  and  Dlreotton 

Noon. 

P.L 
of 

mh. 

P.L. 

of 

Vlh. 

P.  L. 
of 

IXh. 

P.  L. 
of 

I 

of  Objeet. 

Diff. 

Diff. 

JUff. 

Diff. 

Spica 

W. 

lof  13  25 

8350 

108  57  58 

9359 

lid  42  46' 

9344 

0      »     t> 

112  27  37 

9336 

Antares 

W. 

61  19  47 

£159 

63    4  31 

9344 

64  49  27 

9335 

66  34  36 

9396 

a  Pegasi 

K. 

47  5d  42 

•3165 

46  31  51 

3906 

45    5  49 

3953 

43  40  43 

3307 

Venus 

E. 

54  59  12 

9798 

53  23    9 

9719 

51  46  55 

9710 

50  10  29 

9701 

Surr 

E. 

91     0  20 

9650 

89  22  33 

9641 

87  44  34 

9639 

86    6  23 

9693 

2 

Antares 

W. 

75  23  28 

9984 

77    9  51 

9977 

78  56  25 

9900 

80  43  10 

9969 

Vewus 

E. 

42    5  27 

9660 

40  27  54 

9653 

38  50  11 

9646 

37  12  18 

9639 

SCN 

E. 

77  52  25 

9580 

76  13    2 

9579 

74  33  28 

9S64 

72  53  43 

9556 

3 

Antares 

W. 

89  39  32 

9998 

91  27  18 

9993 

93  15  12 

9917 

95    3  14 

9919 

a  AquilflB 

W. 

50  17  11 

3748 

51  33    7 

3667 

52  50  29 

3509 

54    9  12 

VEnus 

E. 

29    0  42 

9610 

27  22    1 

9606 

25  43  14 

9609 

24    4  22 

9601 

Si7ir 

E. 

64  32  24 

9590 

62  51  3<) 

9515 

61  10  46 

9508 

59  29  44 

9509 

4 

Antares 

W. 

104    5  14 

9190 

105  53  56 

9187 

107  42  43 

9186 

109  31  33 

9189 

a  Aquil» 

W. 

60  59  39 

3964 

62  24  33 

3995 

63  50  13 

8180 

65  16  35 

3157 

Suit 

E. 

51    2  45 

9480 

49  21     3 

9476 

47  39  16 

9479 

45  57  24 

9470 

5 

a  AquilflB 

W. 

72  36  55 

3040 

74    6  18 

3094 

75  36    I 

3011 

77    6    0 

3000 

Fornalhaut 

W. 

37  56  53 

9095 

39  35  14 

9580 

41  14  24 

9560 

42  54  15 

9534 

Sl/N 

E. 

37  27  27 

9465 

a5  45  24 

9466 

34    3  23 

9467 

32  21  23 

9468 

6 

a  Aquilie 

W. 

84  38  34 

9074 

86    9  19 

9075 

87  40    3 

9977 

89  10  44 

9981 

Foinalhaut 

W. 

51  20  42 

9455 

53    2  59 

9446 

54  45  28 

9438 

56  28    8 

9433 

a  Pegasi 

W. 

37  28    6 

3470 

38  49    4 

3373 

40  11  51 

3991 

41  36  13 

3990 

Suif 

E. 

23  52  15 

9487 

22  10  43 

9499 

20  29  19 

9500 

18  48    6 

9509 

9 

Suif 

W. 

16    6  44 

9741 

17  42  29 

9759 

19  18    0 

9765 

20  53  14 

9779 

Pollux 

E. 

47  24  57 

9416 

45  41  45 

9431 

43  58  54 

9446 

42  16  25 

9461 

Regnlus 

E. 

a3  39    6 

9490 

81  56    0 

9435 

80  13  15 

9450 

78  30  51 

9465 

10 

Suit 

W. 

28  44  34 

9857 

30  17  48 

9873 

31  50  42 

8880 

33  23  15 

9906 

Pollux 

E. 

3:)  49  35 

%44 

32    9  23 

9569 

30  29  36 

9580 

28  50  14 

9599 

Regulns 

E. 

70    4  16 

9543 

68  24    3 

9550 

66  44  12 

9576 

65    4  44 

9599 

11 

SOK 

W. 

41    0  38 

9990 

42  31     3 

3007 

44     1     7 

3095 

45  30  49 

3041 

MaB8 

W. 

16  59  14 

9883 

18  31  54 

8901 

20    4  12 

9917 

21  36    9 

9035 

Regulus 

E. 

56  53    2 

9676 

55  15  50 

9099 

5339    0 

9700 

52    2  32 

9796 

Saturn 

E. 

68  49  25 

9661 

67  11  53 

9877 

65  34  42 

9693 

63  57  53 

9709 

Spica 

E. 

110  56  31 

9678 

109  19  21 

9093 

107  42  32 

9700 

106    6    4 

9794 

12 

Sun 

W. 

52  54  15 

3193 

54  21  57 

3130 

55  49  19 

3154 

57  16  23 

3109 

Mars 

W. 

29  10  44 

3014 

30  40  39 

3030 

32  10  15 

3045 

33  39  32 

3000 

Regulns 

E. 

44    5  48 

9810 

42  31  33 

9890 

40  57  39 

9843 

39  24    7 

9860 

Saturn 

E. 

55  59    3 

9788 

54  24  19 

9809 

52  49  54 

9618 

51  15  49 

9839 

Spica 

£. 

98    8  44 

9790 

06  34  15 

9614 

95    0    5 

8888 

93  26  13 

9849 

13 

Sun 

W. 

64  27  17 

3949 

65  52  37 

3954 

67  17  42 

3967 

68  42  32 

3980 

Regulns 

E. 

31  41  51 

9945 

30  10  29 

9963 

28  39  30 

9989 

27    8  55 

3001 

Saturn 

E. 

43  30    4 

9909 

41  57  48 

8916 

40  25  50 

9999 

38  54    8 

9949 

Spica 

E. 

85  41  22 

9900 

84    9  14 

9099 

82  37  23 

9984 

81     5  47 

9946 

1 
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aBEBNWIGH  MEAI7  TIME. 

LUNAR  DISTANCES. 

name  mud  DlrMtloD 
of  Objeet. 

Midnight. 

P.L. 

of 

Diir. 

XVii. 

P.L. 

of 

Diir. 

xvmh. 

P.L. 

of 

Diff. 

XXI«>- 

P.L. 
of 

Dior.  ) 

1 

1 

Spica 
Antares 
aPegasi 
Vkhos 

Son 

W. 
W. 
E. 
E. 
E. 

0          1        i> 

114  12  44 

68  19  58 
42  16  40 
48  33  51 
84  27  59 

8»8 
S3I7 
3370 
98B3 
9015 

O           '         II 

115  58    2 
70    5  32 
40  53  49 
46  57    2 
82  49  24 

9399 
9900 

9664 
9605 

O            1        11 

117  43  30 
71  51   19 
39  32  19 
45  20    1 

.81  10  36 

9314 
9301 
3594 
9676 
9B06 

O        1       n 

119  29    9 
73  ;37  17 
38  12  21 
43  42  49 
79  31  36 

9306 

9909 
3890 
9069 
9586 

2 

1 

Antares 
Vxffos 

Son 

W. 
E. 
E. 

82  30    6 
35  34  16 
71  13  48 

9955 
9039 
9548 

84  17  12 
$)  56    5 
69  3:)  42 

9947 
9006 
9541 

86    4  29 
32  17  45 
67  53  26 

9941 
9690 
9534 

87  51  56 
30  39  17 
66  13    0 

9935 
9615 
9597 

3 

Aotares 
a  Aquiln 
Vbrus 
Son 

W. 
E. 
E. 

96  51  24 
55  29    9 
22  25  28 
57  48  34 

9906 

3409 
9500 
9497 

98  39  42 
56  50  16 
20  46  32 
56    7  16 

9909 
3406 
9800 
9499 

100  28    6 
58  12  26 
19    7  37 
54  25  52 

9198 
3354 
9003 
9487 

102  16  37 
59  35  :)5 
17  28  46 
52  44  21 

9104 
3306 
9007 
9484 

4 

Antares 
a  Aquiln 

Svft 

W. 
W. 

E. 

111  20  27 
66  43  36 
44  15  29 

9101 
3198 
9408 

1 13    9  23 
68  11  12 
42  33  31 

9170 
3109 
9467 

114  58  22 
69  39  19 
40  51  31 

9178 
3079 
9466 

116  47  22 
71    7  54 
39    9  30 

9178 
3056 

9465 

5 

1 

a  Aquilie 

Fomnlhaut 

Son 

W. 
W. 
E. 

78  36  13 
44  34  41 
30  39  25 

9090 

9519 
9470 

80    6  38 
46  15  37 
28  57  30 

9984 
9494 
9474 

81  37  11 
47  56  58 
27  15  40 

9978 
9479 
9477 

83    7  51 
49  38  41 
25  33  55 

9976 
9466 

9481 

6 

1 

a  Aquil® 
Fomalhaut 
a  Pegasi 

Son 

W. 
W. 
W. 
E. 

90  41  20 
58  10  55 
43     1  59 
17    7    5 

9088 

9430 
3158 
9590 

92  11  48 
59  53  47 
44  28  59 
15  26  19 

9097 
9497 
3103 
9531 

93  42    5 
61  36  43 
45  57    5 
13  45  49 

3006 

9496 
3006 
9545 

95  12  10 
63  19  40 
47  26    8 
12    5  38 

3018 
9497 
3015 
9561 

9 

1 

1 

Son 

Pollux 

Regulus 

W. 
E. 
E. 

22  28  10 
40  34  17 
76  48  49 

9794 
9477 
9480 

24    2  46 
38  52  32 
75    7    8 

9608 

9404 
9486 

25  37    3 
37  11  10 
73  25  49 

9895 
9510 
9519 

27  10  59 
35  30  11 
71  44  52 

9641 

9697 
9687 

10 

1 

Son 

Pollux 

Regulua 

W. 
E. 
E. 

34  55  26 
27  11   17 
63  25  38 

9093 
9618 
9000 

36  27  16 
25  32  46 
61  46  55 

9030 

9638 
9896 

37  58  45 
23  54  42 

60    8  35 

9057 
9657 
9609 

39  29  52 
22  17    5 
58  30  37 

9973 
9678 
9669 

11 

1 

Son 
Mars 

Regulus 
Satorn 
Spica 

W. 
W. 
£. 
E. 
E. 

47    0  11 
23    7  44 
50  2.]  27 
62  21  25 
104  29  56 

3058 

9960 
9743 
9795 
9730 

48  29  12 
24  38  59 
48  50  44 
60  45  18 
102  54    8 

3074 
9906 
9760 
9741 
9754 

49  57  5^1 
26    954 
47  15  23 
59    9  32 
01   18  40 

3001 
9989 

9777 
9756 
9700 

51  26  14 
27  40  29 
45  40  25 
57  34    7 
99  43  32 

3107 
9906 

9799 
9;  79 
97» 

12 

Son 

Mars 

Regulus 

Satorn 

Spica 

W. 
W. 
E. 
E. 
E. 

58  43    9 
35    8  31 
37  50  57 
49  42    3 
91  5-2  40 

3184 
3074 
9876 
9647 
9656 

60    937 
36  37  12 
36  18    8 
48    8  36 
90  19  25 

3190 
3080 

9694 

9861 
9800 

61  35  47 
38    5  35 
34  45  41 

46  35  27 
88  46  27 

3914 
3103 
9910 
9876 
9883 

63     1  40 
:)9  33  41 
33  13  35 
45    2  37 

87  13  46 

3997 
3118 
9097 
9800 
9806 

13 

Svsf 

Regulus 
Satorn 
Spica 

W. 
E. 
E. 
E. 

70    7    7 
25  38  44 
37  22  43 
79  34  26 

3909 

3089 
9054 
9058 

71  31  28 
24    8  59 
35  51  l^\ 

78    3  20 

3304 
3044 
9067 
9068 

72  55  35 
22  39  41 
34  20  3<l 
76  32  27 

SI15 
3067 
9979 
9979 

74  19  29 
21  10  51 
32  50    0 

75  1  48 

i 

3395 
3001 
9999 
90€9 

88 
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XV. 


GBBBNWIOH  MBAN  TIMB. 

• 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L 

P.L. 

Kame  and  DireoUon   1 

Noon. 

of 

inh. 

of 

Vlh. 

of 

IXh- 

of 

I* 

14 

of  Omeot. 

DifT. 

DIff. 

Dlff. 

Diff. 

Suif 

W. 

Off 

75  43  1 1 

3330 

O          1        H 

77    6  41 

3346 

7^29  59 

3356 

O         <        tl 

79  53    6 

3366 

Pollux 

W. 

17  21  45 

3039 

18  51  18 

3034 

20  20  49 

3037 

21  50  16 

3039 

Saturn 

E. 

31   19  37 

3003 

29  49  28 

3015 

28  19  34 

3097 

26  49  55 

3039 

Spica 

E. 

73  31  21 

QQOO 

72     1     7 

3000 

70  31    6 

3016 

69    1  16 

3096 

Antares 

E. 

1 19  25    5 

9993 

1 17  54  42 

3001 

1 16  24  30 

3009 

114  54  29 

3017 

15 

Sun 

W. 

86  46  17 

34U9 

88    8  31 

3408 

89  30  38 

3414 

90  52  39 

3419 

Pollux 

W. 

29  16  29 

30S9 

30  45  29 

3063 

32  14  24 

3066 

33  43  15 

3070 

Spica 

E. 

61  34  37 

3065 

60    5  45 

3071 

58  37    0 

3078 

57    8  23 

3083 

Antares 

E. 

107  26  39 

3051 

105  57  29 

3056 

104  28  25 

3060 

102  59  27 

3065 

16 

Suif 

W. 

97  41  31 

3435 

99    3    8 

3438 

100  24  42 

3439 

101  46  14 

3439 

Pollux 

W. 

41    6  37 

3080 

42  35  11 

3089 

44    3  43 

3089 

45  32  15 

3089 

Spica 

E. 

49  46  51 

3105 

48  18  48 

3109 

46  50  49 

3119 

45  22  54 

3114 

Antaree 

E. 

95  35  50 

3081 

94    7  17 

3089 

92  38  46 

3083 

91  10  16 

3084 

17 

Sun 

W. 

108  33  56 

3436 

109  55  32 

3433 

111  17  11 

3431 

112  38  53 

3498 

Pollux 

w. 

52  54  58 

3077 

54  2.3  36 

3075 

55  52  16 

3079 

57  21    0 

3069 

Re^uius 
Spica 

w. 

17  14  15 

3939 

18  39  46 

3906 

20    5  46 

3187 

21  32  11 

3168 

E. 

38    4    6 

3197 

36  36  29 

3199 

35    8  54 

3130 

33  41  21 

3133 

Antares 

E. 

83  47  48 

3081 

82  19  15 

•3079 

80  50  40 

3077 

79  22    2 

3073 

18 

Sun 

W. 

119  28  27 

3403 

120  50  40 

3399 

122  12  58 

3393 

123  .35  23 

3386 

Pollux 

w. 

64  45  50 

3047 

66  15    5 

3041 

67  44  27 

3034 

69  13  57 

3099 

Regulus 

w. 

28  48  58 

3109 

30  17    5 

3009 

31  45  24 

3089 

33  13  56 

3079 

Saturn 

w. 

16  41  10 

3119 

18    8  5G 

3104 

19  37    1 

3089 

21     5  24 

3075 

Antares 

E. 

71  57  49 

3054 

70  28  43 

3048 

68  59  30 

3043 

67  30  10 

3097 

19 

Pollux 

W. 

76  43  29 

9999 

78  13  52 

9984 

79  44  25 

9975 

81   15    9 

9967 

Regulus 

W. 

40  39  42 

3031 

42    9  29 

3011 

43  39  28 

3001 

45    9  40 

9990 

Saturn 

W. 

28  31    6 

3019 

:)0    0  55 

3009 

31  30  57 

9998 

33    1  12 

9987 

Antares 

E. 

60   1  sa 

3003 

58  31  26 

9995 

57     1    7 

9988 

55  30  39 

9979 

a  Aquiltt) 

E. 

106  14  56 

3855 

105    0  50 

3835 

103  46  24 

3816 

102  31  38 

3796 

20 

Pollux 

W. 

88  51  38 

9919 

90  23  33 

9909 

91  55  40 

9898 

93  28     1 

<Mfift 

Regulus 

W. 

52  43  56 

9937 

54  15  28 

9996 

55  47  14 

9015 

57  19  14 

9904 

Saturn 

W. 

40  35  49 

9934 

42    7  25 

9993 

43  39  15 

9919 

45  11  19 

9901 

Antares 

E. 

47  55  39 

9936 

46  24    6 

9997 

44  52  22 

9918 
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9909 

a  Aquilse 

E. 

96  13  10 

3715 

94  56  39 

3701 

93  39  53 

3689 

92  22  54 

3676 
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Pollux 

W. 

101   13  11 

9833 

102  46  56 

9899 

104  20  55 

9811 

105  55    9 

9799 

Regulus 

W. 

65    2  53 

9646 

m  36  21 

9834 

68  10    5 

9899 

69  44    4 

9611 

Saturn 

W. 

52  55  15 

9843 

54  26  47 

9839 

56    2  :i2 

9891 

57  36  34 

9806 
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E. 

35  37  55 

9865 

34    4  51 

9667 

32  31  37 

9849 

30  58  13 

9849 
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E. 

85  54  56 

3696 

84  36  50 

3090 

83  18  37 

3613 

82    0  17 

3609 
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E. 

117  57  48 

3043 

116  28  29 

3096 

114  58  48 
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113  28  47 

(993 

22 
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W. 
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9759 
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9740 
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9716 

Saturn 

W. 

65  30  32 

9750 
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9738 

68  41  55 

9796 

70  18    0 

9715 

Spica 

W. 

23  55  38 

9859 

25  28  50 

9835 

27    233 

9811 

28  36  46 

9791 

a  Aquiln 

E. 

75  27  40 

3600 

74    9    6 

3809 

72  50  34 

3606 

71  3-^    6 

3619 

1 

Fomalhaut 

E. 

105  53  44 

9917 

104  21  47 

9903 

102  49  32 

9690 

101   17    0 

9676 
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Diff: 

Sun 

W. 
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3373 
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3386 
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W. 
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24  48  59 

3047 

26  18  14 

3051 

27  47  24 

3055 

Satobh 

E. 

25  20  30 

8051 

23  51  20 

3063 

22  22  25 

3076 

20  53  46 

3091 

Bpica 

E. 

67  31  36 

3035 

66    2    7 

3043 

64  32  48 

3051 
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3056 
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£. 

113  24  37 

30S5 

111  54  55 

3031 

110  25  21 

3039 

106  55  56 

3045 

15 

SOH 

W. 
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8493 

93  36  24 

3497 
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3431 

96  19  52 

3433 
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W. 
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3073 

36  40  44 

3Q7S 

38    9  24 

3077 

39  38    2 

3079 

Spies 

E. 

55  39  53 

3068 

54  11  29 

3003 

52  43  II 

3097 

51   14  58 

3109 
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E. 

101  30  35 

3009 

100     1  48 

3073 

98  33    5 

3070 

97    4  26 

3976 

IS 

Suit 

W. 

103    7  46 

3440 

104  29  17 

3439 

105  50  49 

3436 

107  12  22 

3438 

Pbllttz 

W. 

47    0  46 

3009 

48  29  17 

3060 

49  57  49 

3061 

51  26  22 

8078 

BpirA 

E. 

43  55    2 

3117 

42  27  13 

3190 

40  59  28 

3193 

39  31  46 

3194 
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E. 

89  41  47 

3064 

88  13  18 

3064 

86  44  49 

3063 

85  16  19 

3089 

17 

8m 

W. 

114    0  38 

34S3 

115  22  28 

3490 

116  44  22 

3415 

118    6  21 

3400 

Pollux 

W. 

58  49  48 

3065 

60  18  40 

3008 

61  47  38 

3066 

63  16  41 

3069 
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Spwt 

W. 

22  58  58 

3153 

24  26    4 

3136 

25  53  27 

3190 

.  27  31     5 

3114 

E. 

32  13  52 

3130 

30  46  26 

3139 

29  19    4 

3143 

27  51  47 

3146 

AntarM 

E. 

77  53  20 

3010 

76  24  34 

3067 

74  55  44 

3063 

73  26  49 

3009 

18 

Sun 

W. 

124  57  56 

3379 

126  20  37 

3371 

127  43  27 

3363 

129    6  26 

3354 

Pollux 

W. 

70  43  34 

3099 

72  13  19 

3015 

73  43  13 

3006 

75  13  16 

3000 

ReguUw 

W. 

34  42  40 

3001 

36  11  37 

30SQ 

37  40  46 

3041 

39  10    8 

3031 

SATOBff 

W. 

2234    4 

3003 

24    2  59 

30B6 

25  32    8 

3041 

27     1  30 

3030 

AntarM 

E. 

66    0  43 

3030 

64  31    8 

3095 

63    1  26 

3018 

61  31  35 

3010 

19 

Pollux 

W. 

82  46    3 

9056 

84  17    9 

9946 

85  48  27 

9099 

87  19  56 

9699 

Regulua 

W. 

46  40    5 

9860 

48  10  43 

9900 

49  41  34 

9959 

51  12  38 

9948 

Satobh 

W. 

34  31  41 

9877 

36    2  23 

9960 

37  33  18 

9955 

39    4  27 

9945 

Antarea 

E. 

54    0    0 

9971 

52  29  II 

9969 

50  58  M 

9954 

49  27     1 

9945 

a  Aquil« 

R. 

101  16  32 

3778 

100     1     7 

3769 

98  45  25 

3746 

97  29  26 

3799 

90 

P6llux 

W. 

95    0  35 

9gn 

96  33  23 

9600 

98    625 

9655 

99  39  41 

96e 

Regulus 

W. 

58  51  28 

9089 

60  23  57 

9680 

61  56  41 

9688 

63  29  40 

9868 

SATumn 

W. 

4«  43  37 

9689 

48  16  10 

9678 

49  48  57 

9660 

51  21  59 

9866 

Antarea 

E. 

41  48  19 

9800 

40  16    0 

9691 

38  43  30 

9689 

37  10  48 

9873 

a  Aqiiiln 

E. 

91     5  41 

3004 

89  48  16 

3654 

88  30  40 

3644 

87  12  53 

3635 

31 

Pollux 

W. 

107  29  38 

9786 

109    4  22 

9777 

110  39  20 

9706 

112  14  33 

9753 

Regulua 

W. 

71  18  18 

9796 

72  52  48 

9787 

74  27  33 

9775 

76    2  33 

9763 

Saturn 

W. 

59  10  51 

9797 

60  45  2:3 

97» 

62  20  11 

9773 

63  55  14 

9769 

Antarea 

E. 

29  24  39 

9635 

27  50  57 

9699 

26  17    7 

9895 

24  43  12 

9699 

o  Aquils 

E. 

80  41  52 

3005 

79  23  23 

3001 

78    4  50 

3509 

76  46  15 

3509 

Fomalbaut 

E. 

111  58  25 

99n 

no  27  44 

9069 

108  56  43 

9946 

107  25  23 

9831 

32 

Regulua 

W. 

84     1  27 

9706 

85  38    0 

9009 

87  14  49 

9663 

88  51  52 

9671 

SATUaif 

W. 

71  54  20 

9703 

73  30  56 

9008 

75    7  47 

9061 

76  44  53 

9889 

Bpica 

W. 

30  11  26 

9771 

31  46  32 

9759 

33  22    3 

9735 

34  57  57 

9719 

a  Aquil« 

E. 

70  13  45 

3619 

68  55  31 

3089 

67  37  28 

3640 

66  19  37 

3663 

Pomalbaat 

E. 

99  44  10 

9888 
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96  37  40 

9636 
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Regulus 

w. 
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9860 
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93  44  33 

9638 

95  22  36 
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Saturn 

W. 

78  22  14 

9658 

79  59  50 
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81  37  41 

9636 

83  15  47 

9096 

Spica 

W. 

36  34  12 

9703 

38  10  48 

9687 

39  47  45 

9673 

41  25     1 

9650 

a  Aqiiilie 

E. 

65    2    0 

63  44  40 

3688 

62  27  40 

3700 

61  11    3 

3733 

Fomalhaiit 

E. 

93  30    6 

9814 

91  55  56 

9809 

90  21  31 

9791 

88  46  51 

9781 

24 

Reguliis 

W. 

103  36  27 

9877 

105  15  54 

9566 

106  55  35 

9557 

108  a5  29 

9548 

Spica 

W. 

49  35  53 

9590 

51   14  54 

9564 

52  54  11 

9573 

54  33  43 
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a  Aqiiilae 

E. 

54  55  33 

3913 

53  42  26 

3963 

52  30  10 

4019 

51  18  49 

4081 

Fomalhaiit 

E. 

80  50  16 

9734 

79  14  21 

9796 

77  38  16 

9719 

76    2    1 

9711 

a  Pegasi 

E. 

99  40  28 

9980 

98    9  50 

9966 

96  38  55 

9964 

95    7  44 

9949 

25 

Spica 

W. 

62  55     1 

9519 

64  35  58 

9503 

'66  17    7 

9404 

67  58  28 

9485 

Antares 

W. 

17  13  40 

9616 

18  52  13 

9586 

20  31  27 

9561 

22  11  15 

9541 

Fomalhaiit 

E. 

67  58  40 

9686 

66  21  41 

9689 

64  44  37 

9680 

63    7  30 

9678 

a  Pegasi 

E. 

87  28  27 

9805 

85  56    2 

9889 

84  23  29 

9883 

82  50  49 

98:8 

26 

Spica 

W. 

76  28  11 

9446 

78  10  40 

9438 

79  53  20 

9439 

81  36    9 

9495 

Antares       • 

W. 

30  36  18 

9460 

32  18  15 

9458 

34    0  28 

9448 

35  42  55 

9438 

Fomnlhaut 

E. 

55     1  46 

9685 

53  24  46 

9690 

51  47  53 

9097 

50  11     9 

9705 

a  Pegasi 

E. 

75    6  16 

9868 

73  33  16 

9860 

72    0  18 

9871 

• 

70  27  22 

9875 

27 

Spica 

W. 

90  12  31 

9396 

91  56  12 

9390 

93  40     1 

9385 

95  23  57 

9381 

Antares 

w. 

44  18  16 

9398 

46     1  53 

9399 

47  45  39 

9385 

49  29  35 

9380 

Fomalhaiit 

E. 

42  11    9 

9781 

40  36  16 

9805 

39     1  55 

9834 

37  28  11 

9868 

a  Pegasi 

E. 

62  44  26 

9914 

61   12  25 

9997 

59  40  41 

9949 

58    9  16 

9969 

a  Arietis 

E. 

103  54  49 

9485 

102  13  14 

9478 

100  31  30 

9479 

98  49  37 

9465 

Sun 

E. 

13:^    4  39 

9684 

131  27  37 

9678 

129  50  28 

9679 

128  13  11 

9668 

28 

Spica 

W. 

104    5  14 

9359 

105  49  47 

9%^ 

107  34  26 

9359 

109  19  10 

9349 

Antares 

W. 

58  11   15 

9353 

59  55  57 

9348 

61  40  46 

9344 

63  25  41 

9339 

aPe^i 
a  Arietis 

E. 

50  38  42 

*3080 

49  10  19 

3197 

47  42  42 

3168 

46  15  55 

3916 

E. 

90  18  14 

9441 

88  35  37 

9437 

86  52  55 

9433 

65  10    8 

9431 

Vsifus 

E. 

90  13  59 

9794 

88  37  51 

9790 

87     1  38 

9716 

85  25  19 

9719 

Sun 

E. 

120    5    4 

9643 

118  27    7 

9639 

116  49    5 

9635 

1 15  10  57 

9631 

29 

Antares 

W. 

72  11  43 

9099 

73  57  10 

9319 

75  42  42 

9316 

77  28  18 

9313 

a  Arietis 

E. 

76  35  16 

9490 

74  52  10 

9419 

73    9    2 

9418 

71  25  53 

9418 

Venus 

E. 

77  22  2i> 

9094 

75  45  41 

S691 

74    8  49 

9687 

72  31  52 

9685 

Sun 

E. 

106  59    1 

9613 

105  20  24 

9610 

10:3  41  42 

9607 

102    2  56 

9604 

30 

Antares 

W. 

86  17  18 

9301 

88    3  16 

9300 

89  49  16 

9998 

91  35  19 

9996 

a  AquiIflB 

W. 

48    0  44 

3999 

49  12  31 

3899 

50  2.1  52 

3816 

51  40  .')8 

3739 

a  Arietis 

E. 

62  50  18 

9494 

61     7  17 

9497 

59  24  21 

9430 

57  41  29 

9434 

Venus 

E. 

64  26  17 

9679 

62  49    0 

9671 

61   11  41 

9669 

59  34  19 

9667 

Sun 

E. 

93  48  14 

9599 

92    9    8 

9590 

90  29  59 

9588 

88  50  48 

9587 

31 

Antares 

W. 

100  26    3 

9991 

102  12  16 

9990 

103  58  30 

9990 

105  44  44 

OOOQ 

a  AquiIflB 

W. 

58  12  24 

3451 

59  a3  43 

3408 

60  55  51 

3368 

62  18  44 

3333 

a  Arietis 

E. 

49    9    4 

9469 

47  27    7 

9480 

45  45  25 

9491 

44    3  59 

9505 

Vbnus 

E. 

51  27    0 

9661 

49  49  28 

9660 

48  11  54 

9659 

46  34  19 

9050 

SUH 

E. 

60  34  22 

9580 

78  55    0 

0580 

77  15  37 

9579 

75  36  13 

9578 
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W. 
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Spica 

W. 
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9546 
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E. 
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9769 
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3799 
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E. 
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9770 
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83  36    0 
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34 

Spica 

W. 

no  15  36 

9539 
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9530 
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9599 
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9513 

W. 

56  13  30 

9551 

57  53  33 

9541 

59  33  48 

9531 

61  14  18 

9599 

a  Aqiiilie 

E. 

50    8  39 

4159 

48  59  17 

4930 
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Fomalbaut 

E. 
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9705 
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9699 
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aPegasi 

E. 

93  36  18 

9931 

93    4  :)8 

9991 

90  ,33  46 

9919 

89    0  43 

9903 

95 

Bpiea 

W. 

e9  40    3 

9477 

71  31  47 

9469 

73    3  44 

9461 

74  45  53 

9453 

Atitares 

W. 

33  51  31 

9583 

35  33  13 

9507 

37  13  15 

9494 

38  54  37 

9480 

Pomalhaut 

E. 

61  30  30 

9677 

59  5,3    9 

9678 

58  15  59 

9879 

56  38  51 

9861 

a  Pegasi 

E, 

81  18    3 

9874 

79  45  10 

9871 

78  13  14 

9869 

76  39  16 

9868 

96 

Spica 

W. 

a3  19    6 

9419 

85    3  16 

9419 

86  45  33 

9407 

88  38  58 

9401 

Ajitarea 

W. 

37  35  36 

9499 

IVJ    8  39 

9481 

40  51  34 

9413 

43  34  50 

9406 

Fomalhaiit 

E. 

48  34  36 

9715 

46  58  16 

8798 

45  33  13 

9743 

43  46  30 

9760 

oPegasi 

E. 

68  54  31 

9680 

67  31  46 

9996 

65  49    8 

9684 

64  16  41 

9903 

37 

Spica 

W. 

07    7  59 

9376 

98  53    8 

8371 

100  36  34 

9367 

103  30  46 

9363 

Aotares 

W. 

51   13  39 

9373 

53  57  53 

8368 

54  43  13 

8363 

56  36  40 

9358 

Fomalbaut 

E. 

35  55  11 

9908 

34  33    3 

9854 

33  51  53 

3011 

31  31  53 

3078 

oPa^si 
a  Arietis 

E. 

56  38  13 

9979 

55    7  33 

3008 

53  37  33 

3096 

53    7  45 

3056 

E. 

97    7  35 

9460 

05  35  36 

8456 

93  43    9 

9450 

93    0  45 

9445  , 

Soff 

E. 

136  35  48 

9669 

134  58  17 

8657 

133  30  39 

9669 

131  43  55 

9647 

38 

Spica 

W. 

111     3  58 

9346 

1 13  48  50 

9343 

114  33  47 

9341 

116  18  47 

9338 

Aiitarea 

W. 

65  10  43 

9336 

<Hi  55  50 

9339 

68  41    3 

9398 

70  36  31 

9396 

aPejpwi 
a  Arietifl 

E. 

44  50    5 

3770 

43  35  18 

3330 

43    1  41 

3389 

40  39  33 

3477  ' 

E. 

83  37  17 

9496 

81  44  33 

9495 

80    1  33 

9493 

78  18  31 

9491 

Vkhus 

E. 

83  48  55 

9706 

83  13  36 

9704 

80  35  53 

9701 

78  59  13 

9687 

Son 

E. 

1 13  33  44 

90il6 

111  54  35 

9894 

110  16    3 

9680 

108  37  34 

9616 

39 

Antaraa 

W. 

79  13  50 

9310 

80  59  44 

8306 

•  82  45  33 

8306 

84  31  3:) 

9383 

a  Arietifl 

E. 

69  43  44 

9419 

07  59  36 

9419 

66  16  38 

9490 

64  33  33 

8499 

ViifOfl 

E. 

70  54  5-2 

96« 

(>^  17  48 

9680 

67  40  41 

9676 

66    3  31 

9675 

Sun 

E. 

100  34    7 

9601 

08  45  14 

9600 

97    6  17 

9586 

95  37  17 

9504 

ao 

AntanfA 

\V. 

93  31  34 

9495 

95    7  31 

9994 

96  53  40 

9999 

98  39  51 

9901 

a  Aquil« 

W. 

53  56  44 

3671 

54  14    3 

3608 

55  33  38 

3550 

56  51  57 

3497  1 

o  Arietifl 

E. 

55  58  43 

9439 

54  16    4 

8445 

53  a3  34 

9499 

50  51   13 

9460  ' 

Vxffos 

E. 

57  56  5,5 

9666 

56  19  39 

8664 

54  43    1 

9663 

5:3    4  31 

986:1  ' 

SU9 

E. 

87  11  35 

9586 

85  33  19 

9584 

83  53    3 

8583 

83  13  43 

9581 

31 

Antarea 

W. 

107  30  59 

9989 

109  17  14 

9tt0 

111     3  38 

8980 

1 13  49  43 

9991 

aAaiiilw 
o  Arietifl 

W. 

63  43  17 

3300 

65    6  38 

8971 

66  31  13 

3944 

67  56  30 

3990 

' 

E. 

43  33  5:1 

9591 

40  43    9 

8538 

39     1  50 

8561 

37  33    1 

9585 

Vkiicjs 

E. 

44  56  44 

9660 

43  19    9 

8656 

41  41  33 

8858 

40    3  57 

8650 

1 

Sow 

E. 

73  56  48 

9678 

73  17  33 

8578 

70  37  58 

8578 

6B58  33 

8578 

1 

.^  ^J 
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JUJSE.  1891. 


1. 


AT  GREENWICH  APPARENT  NOON. 


• 

4 

5 

a 

o 

^ 

• 

« 

A 

J3 

*» 

*» 

%* 

%4- 

o 

O 

b 

>t 

« 

es 

p 

1 

Mod. 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

SUN. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Tliur. 

11 

Frid. 

12 

Sat. 

13 

SUN, 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sut. 

20 

SUN 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

SUN 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
RiKht  Aacension. 


m 


4  36  16.68 
4  40  22.45 
4  44  28.63 

4  48  35.18 
4  52  42  10 

4  56  49.35 

5  0  56.92 
5  5  4.78 
5     9  12.92 

5  13  21.29 
5  17  29.88 
5  21  38.66 

5  25  47.62 
5  29  56.72 
5  34     5.93 

5  38  15.24 
5  42  24.64 
5  46  34.09 

5  50  43.59 
5  54  53.10 

5  59     2.60 

6  3  12.07 
6  7  21.51 
6  11  30.89 

6  15  40.19 
6  19  49  38 

6  23  58.44 

6  28  7.36 
6  32  16.12 
6  36  24.69 

6  40  33.06 


Diff.  for 
1  Hoar. 


N 

0.231 
0.248 
0.265 

0.280 
0.294 
0.308 

0.321 
0.332 
0.343 

0.353 
0.362 
0.369 

0.375 
0.381 
0.386 

0.360 
0.392 
0.394 

0.395 
0.395 
0.395 

0.394 
0.391 
0.38tf 

0.384 
0.380 
0.375 

0.368 
0.361 
0.352 


10.343 


Apparent 
Declination. 


N.22 
22 
22 


3  34.2 
11  33.1 

19    8.8 


22  26  21.2 

22  33  10.1 

22  39  35.4 

22  45  36.8 

22  51   14.3 

22  56  27.6 

23  1  16.7 
23  5  41.5 
23  9  41.8 

23  13  17.6 

23  16  28.8 

23  19  15.3 

23  21  37.1 

23  23  34.2 

23  25    6.5 

23  26  14.1 

23  26  56.9 

23  27  14.9 

23  27     8.1 

23  26  36.5 

23  25  40.1 

23  24  19.1 

23  22  33.5 

23  20  23.2 

23  17  48.4 

23  14  49.0 

23  11  25.1 

N.23    7  36.8 


Diff.  for 
1  Honr. 


-1-20.43 
19.47 
18.50 

+  17.52 
16  54 
15.55 

+14.56 
13.56 
12.55 

+  11.54 

10.52 

9.50 

+  8.48 
7.45 
6.42 

+  5.39 
4.36 
3.33 

+  2.2f) 

1.26 

+  0.23 

-  0.80 
1.83 
2.86 

-  3.89 
4.92 
5.94 

-  6.96 
7.98 
9.00 

-10.01 


Semi- 
diameter. 


5  48.35 
5  48.21 
5  48.07 

5  47.94 
5  47.82 
5  47.70 

5  47.58 
5  47.47 
5  47.37 

5  47.27 
5  47.17 
5  47.08 

5  47.00 
5  46.92 
5  46.85 

5  46.78 
5  46.71 
5  46.64 

5  46.58 
5  46.52 
5  46.47 

5  46.42 
5  46.37 
5  46  33 

5  46.30 
5  46.26 
5  46.22 

5  46.19 
5  46.16 
5  46.14 


15  46.12 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


68.41 
68.47 
68.52 

68.57 
68.62 
68.66 

68.70 
68.74 
68.78 

68.82 
68.85 
68.88 

68.90 
66.92 
68.94 

68.96 
68.97 
68.98 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.88 
68.85 
68.62 

68.79 


Eq  nation  of 

Time, 

to  be 
Sabtraoted 

from 


Added  to 

Apparent 

Time. 


m       8 

2  26.67 

2  17.48 

2  7.89 

1  57.93 

1  47.60 

1  36.93 

1  25  95 

1  14.68 

1  3.14 

0  51.36 

0  39.36 

0  27.17 


0 
0 


14.80 
2.30 


0  10.32 

0  23.05 

0  35.86 

0  48.72 

1  1.62 
1  14.53 
1  27.43 

1  40.31 

1  53.16 

2  5.95 

2  18.65 

2  31.24 

2  43.71 

2  56.04 

3  8.22 
3  20.20 

3  31.97 


Difll  for 
1  Hoar. 


8 

0.373 
0.390 
0.407 

0.422 
0.436 
0.450 

0.462 
0.474 
0.485 

0.495 
0.504 
0.511 

0.518 
0.523 
0.528 

0.532 
0.534 
0.536 

0.537 
0.537 
0  537 

0.536 
0.5.34 
0.532 

0.528 
0523 
0.518 

0.511 
0.504 
0.495 

0.485 


KoTB.— The  mean  time  of  senUdiameter  passing  may  be  found  by  snbtraoting  0*.10  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  houriy  change  of  declination  indicates  that  north  declinations  are  increasiiig: 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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JUNE,  1891. 
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AT  GREENWICH  MEAN  NOON. 


S 

ja 


o 


Mod. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sal. 

SUN. 

Mon. 

Tues. 

Wed. 


I 

O 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
SiKht  AMMDaloD. 


h     m       • 

4  36  17.10 
4  40  22.85 
4  44  29.00 

4  48  35.52 
4  52  42.40 

4  56  49.63 

5  0  57.17 
5  5  5.00 
5    9  13.10 

5  13  21.43 
5  17  29.99 
5  21  38.74 

5  25  47.66 
5  29  56.72 
5  34    5.90 

5  38  15.18 
5  42  24.54 
5  46  33.96 

5  50  43.42 
5  54  52.89 

5  59    2.35 

6  3  11.79 
6  7  21.19 
6  11  30.53 

6  15  39.79 
6  19  48.94 
6  23  57.97 

6  28  '6.86 
6  32  15.59 
6  36  24.12 

6  40  32.45 


DiA  for 
1  Hoor. 


10.230 
10.247 
10.264 

10.279 
10.294 
10.307 

10.320 
10.331 
10.342 

10.352 
10.361 
10.368 

10.376 
10.380 
10.385 

10.388 
10.301 
I0..393 

10.394 
10.394 
10.394 

10.393 
10.391 
10.388 

10.384 
10.379 
10.374 

10.367 
10.360 
10.351 

10.342 


Apparent 
Declination. 


Dilt  for 
1  Hoor. 


N.  22     3  35!0 ,  +20.'43 


22 
22 


11  33.8 
19    9.4 


19.47 
18.50 


22  26  21.8 1  +17.52 


22  33  10.6 
22  39  35.8 

22  45  37.1 
22  51  14.5 

22  56  27.8 

23  1  16.8 
23  5  41.5 
23    9  41.8 

23  13  17.6 
23  16  28.8 
23  19  15.3 

23  21  37.1 
23  23  34.2 
23  25    6.5 

23  26  14.1 
23  26  56.9 
23  27  14.9 

23  27  8.1 
23  26  36.6 
23  25  40.3 

23  24  19.3 
23  22  33.7 
23  20  23.5 

23  17  48.7 
23  14  49.4 
23  11  25.6 


16.54 
15.55 

+14.56 
13.56 
12.55 

•hi  1.54 

10.52 

9.50 

•h  8.48 
7.45 
6.42 

+  5.39 
4.36 
3.33 

•I-  2.29 

1.26 

+  0.23 

-  0.80 
1.83 
2.86 

-  3.89 
4.92 

5.94 

-  6.96 
7.96 
9.00 


N.23    7  37.4 1 -10.01 


Bqoatlon  of 

Ttme, 

to  be 

Added  to 


Sabtracted 

firom 
Mean  Time. 


2  26.66 
2  17.47 
2    7.88 

1  57.92 
1  47.59 
1  36.92 

1  25.94 
1  14.67 
1     3.13 

0  5135 
0  39.35 
0  27.16 

0  14.80 
0    2.30 

0  10.32 

0  23.04 
0  35.85 

0  48.71 

1  1.61 
1  14.52 
1  27.42 

1  40.30 

1  53.15 

2  5.93 

2  18.63 
2  31.22 
2  43.69 

2  56.02 

3  8.19 
3  20.17 

3  31.94 


Diif  for 
1  Hoar. 


0.373 
0.390 
0.407 

0.422 
0.436 
0.450 

0.462 
0.474 
0.485 

0.495 
0.504 
0.511 

0.518 
0.52:) 
0.528 

0.532 
0.534 
0.5:)6 

0.537 
0.5.37 
0.537 

0.536 
0.534 
0.532 

0.528 
0.523 
0.518 

0.511 
0.504 
0.495 

0.485 


8ld«r«al 

Ttme, 

or 

Bight  Aaoenakm 

of 

Him. 


6  25 
6  29 
6  33 


10.81 
7.40 
3.95 


6  37  0.51 


n  m   a 

4  38  43.76 
4  42  40.32 
4  46  36.88 

4  50  33.44 
4  54  29.99 

4  58  26.55 

5  2  23.11 
5  6  19.67 
5  10  16.23 

5  14  12.78  ! 
5  18  9.34  I 
5  22  5.90 

5  26    2.46 
5  29  59.02  i 
5  33  55.58  ' 

5  37  52.14 
5  41  48.69 
5  45  45.25 

5  49  41.81 
5  53  38.37 

5  57  34.93 

6  1  31.49 
6  5  28.04 
6    9  24.60 

6  13  21.16 
6  17  17.72 
6  21   14.28 


Xorrs.— The  aemldlameter  for  mean  noon  may  be  aaaamed  the  aame  aa  that  for  apparent  noon. 

The  aign  +  preflied  to  the  hoarly  change  of  declination  indicatea  that  north  decUnatlona 
are  inereaains;  the  aign  ^  indicatea  that  north  deolinationa  are  de^reaaing. 


DilT.  for  1  hour, 
-h9-.8565 
(Table  III.) 
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JUNE,  1891. 


111. 


AT  GBEENWIOH  MEAN  NOON. 

1 

a 

• 

THE  SUN'S 

Logarithm 

s 

^ 

4n 

of  the 

9 

•s 

TRUE  LONGITUDE. 

Radine  Vector 

MeoaTime 

DIff.  for 

LATITUDE. 

of  the 

DUKfor 

of 

1         & 

5* 

1  Honr. 

Earth. 

1  Hoar. 

Sidereal  Koob. 

1 

X 

A' 

O            1            II 

/       /« 

II 

/' 

h      m      a 

1 

152 

70  40  21.7 

40  17.2 

143.68 

-  0.35 

0.0062091 

+27.2 

19  18    6.01 

2 

153 

71  37  49.8 

37  45.1 

143.65 

0.27 

0.0062734 

26.3 

19  14  10.10  : 

:  3 

1 

154 

72  35  17.2 

35  12.3 

143.62 

0.17 

0.0063355 

25.4 

19  10  14.18 

4 

155 

73  32  43.8 

32  38.7 

143.59 

—  0.05 

0.0063954 

+24.5 

19    6  18.26 

5 

156 

74  30     9.6 

30    4.4 

I43.5G 

+  0.08 

0.0064530 

23.5 

19    2  22.35 

6 

157 

75  27  316 

27  29.2 

143.53 

0.21 

0.0065081 

22.5 

18  58  26.44 

7 

158 

76  24  58.8 

24  53.2 

143.49 

+  0.34 

0.0065607 

+21.4 

18  54  30.53 

8 

159 

77  22  22.1 

22   16.3 

143.46 

0.46 

0.0066109 

20.4 

18  50  34.61 

9 

160 

78  19  44.5 

19  38.6 

l43.4-;2 

0.56 

0.0066587 

19.4 

18  46  38.70 

10 

161 

79  17     6.1 

17     0.0 

143.38 

+  0.64 

0.0067040 

+  18.4 

18  42  42.79 

11 

162 

80  14  26.8 

14  20  5 

143.34 

0.70 

0.0067469 

17.4 

18  38  46.67 

1*2 

163 

81   11  46.5 

11  40.0 

143.30 

0.73 

0.0067875 

16.5 

18  34  50.95 

13 

164 

82     9     5.3 

8  58.6 

14.3.26 

+  0.73 

0.0068259 

+  15.6 

18  30  55.04 

14 

165 

83     6  23.2 

6  16.3 

143.22 

0.70 

0.0068622 

14.7 

18  26  59.13 

15 

166 

84     3  40.2 

3  33.1 

143.10 

0.65 

0.0068966 

13.9 

18  23     3.22 

16 

167 

85    0  56.4 

0  49.1 

143.16 

+  0.56 

0.0069291 

+  13.2 

18  19     7.30 

17 

168 

85  58  11.8 

58    4.3 

143.13 

0.45 

0.0069599 

12.5 

18  15  11.39 

18 

169 

86  55  26.5 

55  18.8 

143.10 

0.33 

0.0069891 

11.8 

18  11   15.48 

19 

170 

87  52  40.5 

52  32.6 

143.07 

+  0.20 

0.0070168 

+  11.2 

18    7  19.57 

20 

171 

88  49  53.9 

49  45.8 

143.05 

+  0.07 

0.0070430 

10.6 

18    3  23.65 

21 

172 

89  47     6.8 

46  58.5 

143.03 

-  0.06 

0.0070678 

10.0 

17  59  27.74  ; 

22 

173 

90  44  19.3 

44  10.8 

143.01 

-0.18 

0.0070912 

+  9.4 

17  55  31.83  1 

23 

174 

91  41  31.5 

41  22.8 

143.00 

0.28 

0.0071132 

8  9 

17  51  35.92 

24 

175 

92  38  43.5 

38  34.6 

143.00 

0.36 

0.0071337 

8.3 

17  47  40.00 

25 

176 

93  35  55.3 

35  46.3 

143.00 

-  0.41 

0.0071527 

+  7.6 

17  43  44.09 

26 

177 

94  33     7.1 

32  57.9 

143.00 

0.43 

0.0071701 

6.9 

17  39  48.18 

27 

178 

95  30  19.0 

30    9.6 

143  00 

0.42 

0.007 1858 

6.2 

17  35  52.27 

28 

179 

96  27  30.9 

27  21.3 

143.00 

-  0.37 

0.0071997 

+  5.4 

17  31  56.35  : 

29 

180 

97  24  42.9 

24  33.2 

143.00 

0.30 

0.0072116 

4.5 

17  28    0.44 

30 

181 

98  21  55.1 

21  45.3 

143.01 

0.21 

0.0072214 

3.6 

17  24     4.53 

31 

182 

99  19    7.4 

18  57.4 

143.02 

-  0.10 

0.0072289 

+  2.6 

17  20    8.62 

Non 

i^Tba 

namben  ia  oolnnm 

A  oorreepood 

I  to  the  trt 

ueeqatnoxof  ihedete;  incolui 

nn  A',  to 

Diff.  for  1  Hour, 
—  9*.8296. 

1 
1 

the 

meMi  equinox  of  Je 

muffy  O'.O. 

(Table  II.) 
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GBBBMWICH  MB  ATT  TIME, 

• 

THE  MOON'S 

• 

1 

SBXIDIAMBTBB. 

HORIZONTAL 

PABALLAX. 

UPPSB  TRANSIT. 

AOB. 

KOOB. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight 

Diff.  for 
t  Hour. 

Meridlaa  of 
Greenwich. 

Diff  for 
1  Hour. 

Koon. 

16 1  r.7 

16  ii!o 

59  19;5 

it 

-0.16 

59  16.9 

-0'.29 

h      m 

20  21.2 

m 
2.04 

d 

24.2 

2 

16    9.8 

16    8.2 

59  12.7 

0.42 

59    6.9 

0.56 

21   10.3 

2.07 

25.2 

3 

16    6.2 

16    3.6 

58  59.4 

0.71 

58  50.0 

0.86 

22    0.6 

2.14 

26.2 

4 

16    0.6 

15  57.1 

58  39.0 

-1.00 

58  26.2 

-1.14 

22  53.1 

2.23 

27.2  1 

5 

15  53.2 

15  48.9 

58  11.8 

1.26 

57  56.0 

1.37 

23  47.6 

2.30 

28.2 

6 

15  44.3 

15  39.4 

57  38.9 

1.47 

57  20.9 

1.54 

6 

29.2 

7 

15  34.3 

15  29.0 

57    2.1 

-I.B9 

56  42.9 

1 

•     -1.60 

0  43.6 

'      2.34 

0.8  : 

8 

15  23.7 

15  18.6 

56  23.7 

1.60 

56    4.7 

1.56 

1  39.7 

2.30 

1.8 ; 

9 

15  13.6 

15    8.9 

55  46.3 

1.50 

55  28.9 

1.40 

2  34.1 

2.21 

2.8 

10 

15    4.5 

15    0.5 

55  12.7 

-1.29 

54  58.1 

-1.15 

3  25.7 

2.08 

3.8 

11 

14  57.0 

14  54.0 

54  45.2 

0.99 

54  34.3 

0.82 

4  13.9 

1.94 

4.8 

12 

14  51.7 

14  49.9 

54  25.7 

0.63 

54  19.3 

0.43 

4  59.0 

1.82 

5.8  ■ 

1 

13 

14  48.9 

14  48.5 

54  15.5 

-0.22 

54  14.1 

-0.01 

5  41.3 

1.73 

6.8  ' 

14 

14  48.9 

14  49.9 

54   15.4 

40.22 

54  19.3 

«M).43 

6  22.1 

1.68 

7.8 

15 

14  51.7 

14  54.1 

54  25.7 

0.64 

54  34.6 

0.85 

7    2.2 

1.68 

8.8 

16 

14  57.2 

15    0.9 

54  45.9 

•hi. 04 

54  59.5 

+  1.22 

7  42.8 

1.72 

9.8  1 

17 

15    5.1 

15    9.9 

55  15.1 

1.38 

55  32.5 

1.52 

8  24.9 

1.81 

10.8 

18 

15  15.0 

15  20.5 

55  51.4 

1.63 

56  11.6 

1.73 

9    9.8 

1.95 

11.8  1 

1 

19 

15  26.2 

15  32.1 

56  32.7 

+1.78 

56  54.2 

•1-1.80 

9  58.5 

2.12 

12.8  ' 

20 

15  38.0 

15  43.8 

57  15.8 

1.79 

57  37.1 

1.75 

10  51.5 

2.30 

13.8  , 

21 

15  49.4 

15  54.7 

57  57.7 

1.67 

58  17.1 

1.56 

11  48.8 

2.45 

14.8  ' 

22 

15  59.5 

16    3.9 

58  35.0 

41.42 

58  51.0 

+1.26 

12  49.2 

2.53 

15.8 

23 

16    7.7 

16  10.9 

59     5.0 

I.Od 

59  16.7 

0.88 

13  50.4 

2.52 

16.8 

24 

16  13.4 

16  15.3 

59  25.9 

0.67 

59  32.7 

0.47 

14  50.0 

• 

2.42 

17.8 

25 

16  16.4 

16  17.0 

59  37.0 

+0.27 

59  39.0 

+0.08 

15  46.7 

2.29 

18.8 

26 

16  16.9 

16  16.3 

59  38.8 

-0.11 

59  36.5 

-0.27 

16  39.9 

2.16 

19.8 

27 

16  15.2 

16  13.6 

59  32.4 

0.41 

59  26.7 

0.54 

17  30.4 

2.06 

20.8 

28 

16  11.7 

16    9.4 

59  19.5 

-0.66 

59  11.1 

-0.75 

18  19.0 

2.02 

21.8 

29 

16    6.8 

16    4.0 

59     1.7 

0.83 

58  51.3 

0.90 

19    7.3 

2.02 

22.8 

30 

16    0.9 

15  57.7 

58  40.1 

0.96 

58  28.3 

1.01 

19  56.2 

2.07 

23.8 

31 

15  54.3 

15  50.7 

58  15.8 

-1.07 

58    2.7 

*l.ll 

20  46.7 

2.15 

24.8 

1 
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.     GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoensioD. 

Difllfor 

1  Minute. 

DeoUnatlon. 

Diff.  for 
1  Minute. 

Hoar. 

RijCb  t  Asoenaion . 

Diftfor 
1  Minute. 

Deolinfttion. 

DUtfor 
IKlnnte. 

M 

ONDA 

T  1. 

WEDNESDAY  3. 

b    ni      IT 

• 

O         1        It 

1/ 

li     m     II 

n 

O          1         10 

t0 

0 

0  19  59.53 

8.1335 

S.  2  54  5L0 

15.527 

0 

2    2  31.58 

9.1670 

N.  9  20  56.5 

14.581 

I 

0  22    7.45 

2.1316 

2  39  19.0 

]5J>4I 

1 

2    4  41.67 

9.1693 

9  35  29.7 

14.596 

2 

0  24  15.32 

9.1307 

2  23  46.1 

15.554 

2 

2    6  51.90 

9.1717 

9  49  59.6 

14.470 

3 

0  20  23.13 

9.1398 

2    8  12.5 

15.565 

3 

2    9    2.28 

9.1742 

10    4  26.1 

14.419 

4 

0  28  30.89 

9.I99D 

1  52  38.3 

15.574 

4 

2  11   12.81 

2.1767 

10  18  49.1 

14.353 

5 

0  30  38.01 

9.1383 

1  37    3.6 

15.582 

5 

2  13  2.3.49 

2.1793 

10  33    8.5 

14.993 

(> 

0  32  46.29 

9.1277 

1  21  28.4 

15.589 

6 

2  15  34.32 

2.1818 

10  47  24.3 

14.939 

7 

0  34  53.94 

9.1271 

1     5  52.9 

15.594 

7 

2  17  45.31 

2.1845 

11     1  3(5.3 

14.168 

8 

0  37     1.55 

9.1966 

0  50  17.1 

15.598 

8 

2  19  56.46 

2.1872 

11   15  44.4 

14.103 

9 

0  39    9.13 

9.1262 

0  34  41.1 

15.601 

9 

2  22    7.78 

2.1900 

1 1  29  48.6 

14.037 

10 

0  41   16.(19 

9.1956 

0  19    5.0 

15.602 

10 

2  24  19.26 

9.1928 

1 1  43  48.8 

13JW9 

11 

0  43  24.23 

9.1256 

S.  0    3  28.9 

15.602 

11 

2  26  30.92 

2.1957 

1 1  57  44.9 

13.901 

V2 

0  45  31.76 

9.1254 

N.  0  12    7.2 

15.600 

12 

2  28  42.75 

2.1986 

12  11  36.9 

13.631 

V) 

0  47  39.28 

9.1253 

0  27  43.1 

15.597 

13 

2  30  54.75 

2.9015 

12  25  24.7 

13.759 

]\ 

0  49  46.80 

9.1253 

0  43  18.8 

15.599 

14 

2  33    6.93 

9.2045 

12  39    8.0 

13.684 

15 

0  51  54.32 

9.1954 

0  58  54.1 

15.585 

15 

2  35  19.2J) 

9.2075 

12  52  46.8 

13.609 

1() 

0  54     1.85 

9.1256 

1   14  29.0 

15.677 

16 

2  37  31.83 

9.2106 

13    6  21.1 

13.534 

17 

0  56    9.39 

9.1258 

1  30    3.4 

15.569 

17 

2  39  44.56 

2.2137 

13  19  50.9 

13.457 

18 

0  .58  l(;.94 

9.1260 

1  45  37.3 

15.559 

18 

2  4 1  57.48 

2.2166 

13  a3  16.0 

13.378 

11) 

1     0  24.51 

9.1964 

2     1   10.5 

15.547 

19 

2  44  10.58 

9.2199 

13  46  36.3 

13.998 

20 

1     2  32.11 

9.1968 

2  16  42.9 

15Ji33 

20 

2  46  23.b7 

9.9239 

13  59  51.8 

13ill7 

21 

1     4  39.73 

9.1279 

2  32  14.5 

15.519 

21 

2  48  37.36 

9.9964 

14  13    2.3 

13.133 

22 

1     6  47.38 

9.1278 

2  47  45.2 

15.502 

22 

2  50  51.04 

9.9297 

14  26    7.8 

13JH9 

23 

1     8  55.07 

9.1286 

FESDA 

N.  3    3  14.8 
Y  2. 

15.4S4 

23 

2  53    4.92 
TH 

9.9329 

URSDj 

N.I4  39    8.2 
kY  4. 

19.963 

0 

1  11    2.81 

9.1293 

N.  3  18  43.3 

15.466 

0 

2  55  18.f>9 

9.9369 

N.14  52    3.4 

19.6n 

I 

1  13  10.59 

2.1301 

3  34  10.7 

15.446 

1 

2  57  a3.26 

9.2995 

15    4  53.4 

19.788 

2 

1   15  18.42 

2.1309 

3  49  36.8 

15.423 

2 

2  59  47.73 

9.2429 

15  17  38.0 

19.698 

3 

1   17  2().30 

9.1318 

4    5     1.5 

15.400 

3 

3    2    2.41 

9.2463 

15  30  17.2 

19.607 

4 

J   19  31.24 

9.1328 

4  20  24.8 

15.376 

4 

3    4  17.2J) 

2.2497 

15  42  50.9 

19.515 

5 

1  21  42.24 

9.1339 

4  35  46.6 

15.350 

5 

3    6  32.37 

2.2531 

15  55  19.0 

19.491 

G 

1  2:3  50.31 

9.1351 

4  51     6.8 

15.399 

6 

3    8  47.66 

9.2565 

16    7  41.4 

19.396 

7 

1  25  58.45 

9.1363 

5    6  25.3 

15.993 

7 

3  11     3.15 

9.9599 

16  19  58.1 

19.930 

8 

1  28    r).67 

9.1376 

5  21  42.0 

15.263 

8 

3  13  18.85 

2.2634 

16  32    9.0 

19.139 

1) 

1  30  14.97 

9.1390 

5  3<5  56.8 

15.931 

9 

3  15  34.76 

2.2669 

16  44  13.9 

19.039 

'   10 

1  32  23.35 

9.1404 

5  52    9.7 

15.197 

10 

3  17  50.88 

2.2704 

16  56  12.8 

11.939 

11 

1  34  31.82 

9.H18 

6    7  20.5 

15.162 

11 

3  20    7.21 

9.2738 

17    8    5.7 

11.631 

I    12 

1  36  40.37 

9.1433 

(i  22  29.2 

15.127 

12 

3  22  23.74 

9.9773 

17  19  52.5 

11.798 

13 

f  38  49.02 

9.1450 

6  37  35.7 

15.089 

13 

3  24  40.48 

9.2808 

17  31  a3.o 

11.693 

14 

1  40  57.77 

9.1467 

()  52  39.9 

15.050 

14 

3  26  57.44 

9.2844 

17  43    7.2 

11.518 

15 

1  43    (U>3 

9.1485 

7    7  41.7 

15.010 

15 

3  29  14.61 

9.2879 

17  54  35.1 

11.419 

•   IG 

1  45  15.5.) 

9.1503 

7  22  41.1 

14.968 

16 

3  31  3I.9i^ 

2.2913 

18    5  56.6 

11.304 

17 

1  47  24.6(5 

9.1592 

7  37  37.9 

14.924 

17 

3  33  49.57 

9.2947 

18  17  11.6 

11.195 

18 

1  49  3:}.85 

9.1549 

7  52  32.0 

14.879 

18 

3  36    7.36 

9.2989 

18  28  20.0 

11.084 

V.) 

1  51  43.16 

9.1562 

8    7  23.4 

14.833 

19 

3  38  25.3(5 

2.3017 

18  39  21.7 

10.979 

20 

1  5.3  52.59 

9.1582 

8  22  12.0 

14.766 

20 

3  40  43.57 

9.3052 

18  50  16.7 

10.890 

21 

1  56    2.14 

9.1602 

8  36  57.7 

14.737 

21 

3  43     1.99 

9.3087 

19     1     4.8 

10.744 

2-2 

1  58  11.82 

9.1624 

8  51  40.4 

14.686 

22 

3  45  20.61 

9^)121 

19  11  4(10 

10.690 

23 

2    0  21.():i 

9.1647 

9    6  20.0 

14.634 

21} 

3  47  39.44 

9.3155 

19  22  20.3 

]0JiI3 

24 

2    2  31.58 

2.1670 

N.  9  20  56.5 

14.51111 

24 

3  49  58.47 

S.3189 

N.I 9  32  47.6 

10.366 

— —    — — 

- — 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  AAORNSION  AND  DECLINATION. 

HMir. 

Bl^tAMMMtOK 

DlCftir 
IMlBato. 

noollnatliim 

DUE  for 
llClnnte. 

Boor. 

Sight  A«oeiwlon. 

Dtfffor 
1  Minute. 

• 
Dedimtilon. 

DULAur 
IKInntA. 

P 

BIDA' 

r  6. 

SUNDAY  7. 

0 

h    m     • 
3  49  58.47 

9.3188 

N.19*  39'  47^6 

18J68 

0 

h    m     • 
5  44  91.99 

• 
9.4967 

NSd  18  lis 

It 
3.799 

1 

3  59  17.71 

9J99I 

19  43    7.8 

io.9n 

1 

5  46  46.54 

9.4968 

95  91  51.1 

3.571 

9 

3  54  37.15 

9.3157 

19  53  90.9 

16.157 

9 

5  49  11.79 

9.4968 

95  95  90.8 

3.410 

3 

3  56  5a79 

94068 

90    3  96.7 

10406 

3 

5  51  37.04 

9.4967 

95  98  41.4 

3<.967 

4 

3  59  ia63 

^3m 

90  13  95.9 

0JI4 

4 

5  54    9.98 

9.4906 

95  31  59.8 

3.114 

5 

4     1  3a67 

9.33U 

90  93  10.4 

0.791 

5 

5  56  97.51 

9.4969 

95  34  55.1 

9.969 

6 

4    3  5G.90 

9J966 

90  33    0.1 

0.066 

0 

5  58  59.71 

9.4198 

95  37  48.3 

9.610 

7 

4    6  17.39 

9.3499 

90  49  36.3 

0.541 

7 

6    1  17.8S) 

9.4194 

95  40  39.3 

9.658 

8 

4    SJTjm 

9.3499 

90  59    5.0 

0.415 

8 

6    3  43.04 

9.4188 

95  43    7.9 

94MI6 

9 

4  10  58.75 

9.3484 

91    1  9ai 

0.987 

9 

G    6    8.15 

9.4181 

95  45  3:3.0 

9.353 

10 

4  13  19.75 

9J8I6 

91  10  39.5 

9.190 

10 

6    8  3:)i21 

9.4179 

95  47  49.6 

94»1 

11 

4  15  40M 

9JS46 

91  19  45.9 

94P0 

11 

6  10  58i2] 

9.4189 

95  49  57.1 

94)49 

19 

4  18    ^99 

9J575 

91  98  43.1 

8J00 

19 

6  13  93.15 

9.4159 

95  51  55.5 

1.897 

13 

4  90  93.83 

9.3806 

91  37  33.9 

8.788 

13 

6  15  48.03 

9.4141 

95  53  44.7 

1.745 

14 

4  99  45.55 

9J634 

91  46  15;) 

8J35 

14 

6  18  19.84 

9.4199 

95  55  94i) 

1.594 

15 

4  95    7.44 

9J689 

91  54  49.4 

84MI9 

15 

6  90  37.58 

9.4116 

95  56  56.0 

1.443 

16 

4  97  99.50 

9J6BI 

99    3  15.5 

8.366 

16 

6  93    9.93 

9.4101 

95  58  18.0 

1.999 

17 

4  99  51.73 

9.3718 

99  11  33.6 

8.934 

17 

6  95  9r;.79 

9.4085 

95  59  31.0 

1.141 

18 

4  39  14.13 

Z3748 

99  19  43.6 

SMS 

18 

6  97  51.95 

9.4668 

96    0  34.9 

0.900 

19 

4  34  da68 

9.3719 

99  97  45.4 

7J81 

19 

6  30  15.61 

9.4651 

96     1  99 J 

0.640 

90 

4  36  59.39 

9.3796 

99  35  38i) 

7.883 

90 

6  39  39  J^ 

9.4639 

96    9  15.7 

0.668 

91 

4  39  99J26 

9J864 

99  43  94.1 

7J84 

91 

6  35    3.99 

9.4619 

96    9  59.5 

0.538 

99 

4  41  45.98 

9J848 

99  51     1.0 

7.548 

99 

6  37  98.00 

9J689 

96    3  90.4 

0.300 

93 

4  44    8.44 
8A' 

9J879 

Ni29  58  99.6 
lY  6. 

7.467 

93 

6  39  51.89 

9.3978 

ONDA 

N.96    3  39.3 

« 

Y  8. 

0.941 

0 

4  46  31.74 

9J606 

NJ23    5  49.8 

7.966 

0 

6  49  15.64 

9.3847 

N.96    3  49.3 

4-0.093 

1 

4  48  55.18 

9J818 

93  13    1.5 

7.194 

1 

6  44  39.95 

9.3093 

96    3  50.4 

-04)06 

9 

4  51  18.75 

9J848 

93  90    4.7 

8.981 

9 

6  47    9.79 

9.3888 

96    3  49.7 
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9 

11 

13 

16 

18 


1  20 
1  22 
1  24 
1  26 
1  28 
1  30 
1  32 
1  35 
1  37 
1  39 
41 
43 
1  45 
1  47 


•1 
1 


■ 

• 

12.74 

S.1O09 

19.10 

fi.1060 

25.45 

9.1068 

31i)0 

9.1057 

38.14 

9.1067 

44.48 

9.1067 

50.83 

9.1066 

57.18 

9.1006 

3.55 

9.1063 

9.94 

9.1067 

16.35 

9.1071 

22.79 

9.1077 

29.27 

9.1083 

35.79 

9.1000 

42.35 

9.1097 

48i)5 

9.1104 

55.60 

9.1119 

2.30 

9.1199 

9.06 

9.1133 

15.89 

9.1144 

22.79 

9.1156 

29.75 

9.1167 

36.79 

9.1181 

43.92 

9.1195 

N.  1  57^34.3 
2  12  57.5 
2  28  19.6 
2  43  40.6 

2  59    0.3 

3  14  18.7 
3  29  35.7 

3  44  51J2 

4  0  5.1 
4  15  17.4 
4  30  28.0 

4  45  36.8 

5  0  43.6 
5  15  48.5 
5  30  51.4 

5  45  S'2Ji 

6  0  50.8 
6  15  47.2 
6  30  41J2 

6  45  32.8 

7  0  21.9 
7  15  8.4 
7  29  52.3 

N.  7  44  33.5 


TUESDAY  80. 


49 
51 
54 
56 
58 
0 
2 
4 
6 
9 
11 
13 
15 
17 
19 
21 
24 
26 
28 
30 
2  39 
2  34 
2  36 
2  39 
2  41 


1 
1 
1 
1 
I 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


51.13 

9.1909 

58.43 

9.1994 

5iJ2 

9.1330 

13.30 

9.1956 

20.89 

9.1973 

28.58 

9.1991 

36.38 

9.1309 

44.29 

9.13» 

52.32 

9.1348 

0.47 

9.1368 

8.74 

0.1388 

17.13 

9.1400 

25.65 

9.1439 

34.31 

9.1454 

4aio 

9.1477 

52.03 

9.1501 

1.11 

9.1595 

10.3ri 

9.1540 

19.70 

9.1574 

29.22 

9.1600 

38iK) 

9.1697 

48.74 

9.1653 

58.74 

9.1680 

SM 

9.1708 

19.23 

9.1736 

N.  7 

8 
8 
8 
8 
9 
9 
9 
9 
0 
0 
0 
0 
1 
1 
I 
I 
1 
2 
2 
2 
2 
3 
3 
N. 


59  11.9 
13  47.4 
28  20.0 
42  49.5 
57  15.9 
11  39.2 

25  59J2 
40  15.8 
54  29.1 

8  38.9 
22  45.2 
36  47.8 
50  4a7 

4  41.8 
18  33.1 

32  20.5 
46  3.9 
59  43.2 
13  18.3 

26  49i2 
40  15.8 
53  38.1 

6  55i) 
20  9.2 

33  17.9 


15.385 
15J77 
15.300 
15J90 
15.317 
15.995 
15.971 
15JB45 
15J918 
15.191 
15.169 
15.130 
15JI08 
15j066 
15001 
14J86 
14.858 
14J96 
14.880 
14.839 
14.797 
14.753 
14.700 
14.863 


4316 
4.567 
44(17 
4.466 
4.414 
4J6I 
4J06 
4.949 
4a99 
4.134 

urn 

4U>19 
3J60 
M67 


13.787 


13<479 
13.407 
13.334 

13.950 
13.183 
13.106 


Sixht 


DIftftvr 

IMlBlltOw 


DeelioAifon. 


DUCfcr 
IMiantflJ 


WEDNESDAY.  JULY  1. 


k    m     •      I      • 
2  41  19J23     MAIM 


|n.i3  8a( 


17J9 


1X108 


PHASES  OP  THE  MOON. 


d  h       m 

#  New  Moon    •    .  June     6  4  26i2 

^  First  Quarter     ...    14  0  33.9 

O  Full  Moon     ....    21  17  12.1 

C  Loot  Quarter .    ...    28  11  15.9 


d       h 
C  Apogee.    .    •    .June    13    12.0 

C  Perigee 25    1&8 
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6BBBNWI0H  MBAN  TIMB. 

LUNAR  DISTANCES. 

D«y  of  the 
Month. 

Name  and  Direction 
of  Oldect. 

Noon. 

P.L. 

of 

Diff. 

Illb. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 
of 

DUt 

IXb. 

P.L. 

of 

DUt 

1 

Aotares 
a  Aquilfe 
FoiDoIhaut 
Vezfus 

Sun 

W. 
W. 
W. 
E. 
E. 

114  a5  55 
69  22  15 
34  22  19 
38  26  22 
67  19    9 

9991 
3198 
9631 
9659 
9579 

116  2i    ? 
70  48  26 
^  56    7 
36  48  47 
65  39  45 

9303 
3180 
9786 
9660 

9580 

118    i  17 
72  14  59 
37  30  53 
35  11  14 
64    022 

9904 
3163 
9747 
9661 
9581 

Oil* 

119  54  25 
73  41  53 
39    6  30 
33  33  42 
62  21     1 

9396 

9146 
9713 
9663 
9589 

2 

aAquilflB 
FoQialhaiit 
n  Pegasi 

Son 

W. 
W. 
W. 
E. 

81     0    7 
47  13  59 
34  22  12 
54    4  43 

3101 
9609 
3801 
9591 

82  28  16 
48  52  51 
35  35  41 
52  25  36 

3096 

9588 
3756 
9503 

83  56  30 
50  32    2 
36  51  29 
50  46  32 

3094 
9576 
3641 
9596 

85  24  47 
52  11  30 
38    9  19 
49    7  32 

3093 
9566 

3541 
9600 

3 

aAquilae 
Pomalhaut 
oe  Pegasi 

Sun 

W. 
W. 
W. 
E. 

92  45  54 
60  31  41 
45    2  10 
40  53  46 

3110 
9535 
3197 
9690 

94  13  51 
62  12    5 
46  28  23 
:)9  15  18 

3119 
9533 
3159 
9695 

95  41  38 
63  52  32 
47  55  30 
37  36  57 

3199 
9531 
3111 
9630 

97    9  13 
65  33    2 
49  23  26 
35  58  43 

3139 
9531 
3076 
9635 

4 

a  AquiliB 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 

104  23    5 
73  55  18 
56  52  21 
27  49  35 

3929 
9540 
9955 
9669 

105  48  48 
75  35  35 
58  23  30 
26  12  13 

3943 
9544 
9940 
9677 

107  14    6 
77  15  47 
59  54  58 
24  35    2 

3968 
9549 
9997 
9684 

108  38  55 
78  55  52 
61  26  42 
22  58    1 

3994 
9554 
9917 
9693 

7 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

10  13  39 

61  51     7 

115  54  19 

9939 
9617 
9694 

II  45    9 

60  12  a5 

114  15  56 

9050 
9631 
9635 

13  16  25 

58  34  22 

112  37  49 

9961 
9644 
9647 

14  47  27 
56  56  27 

1 10  59  58 

9979 
9657 
9660 

8 

Sun 

Re^uius 

Spica 

W. 
E. 
E. 

22  18  46 

48  51  27 

102  54  54 

3038 
9797 
9793 

23  48  12 

47  15  23 

101   18  44 

3051 
9749 
9736 

25  17  22 
45  39  39 
99  42  51 

3065 
9756 
9748 

26  46  14 
44    4  14 
98    7  15 

3079 
9779 
9760 

9 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

34    6  24 
36  12    7 
90  13  25 

3147 
9848 
9894 

35  a-i  37 
34  38  41 

88  39  28 

3160 
9864 

9837 

97    034 
:i3    5  36 
87    5  48 

9174 
9880 
9640 

38  27  14 
31  32  52 
85  32  24 

9187 
9808 
9609 

10 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

45  36  47 

13    7  20 

77  49  17 

123  43  28 

3949 
9985 
9990 
9916 

47     1  58 

14  37  51 

76  17  24 

122  11  29 

3961 
9985 
9999 
9996 

48  26  55 

16    8  22 

74  45  46 

120  39  43 

9979 
9985 
9949 
9936 

49  51  38 

17  38  53 

73  14  21 

119    8  10 

3964 
9988 
9954 
9946 

11 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

56  52    4 

25  10  30 

65  40  36 

111  33  28 

3336 
3008 

3004 
9993 

58  15  34 
26  40  33 
64  10  28 

no   3   5 

3345 
3013 
3013 
3001 

59  38  54 

28  10  30 

62  40  31 

106  32  53 

9354 
9018 
9099 
9008 

61    2    3 

29  40  20 

61  10  45 

107    2  50 

3369 
3093 
3030 
3016 

12 

Sun 
Pollux 
spica 
Antares 

W. 
W. 
E. 
E. 

67  55  34 
37    7  50 
53  44  28 
99  34  49 

3398 
3050 
3060 
3048 

69  17  53 
Vi»  37    1 
52  15  40 
98    5  36 

3404 
3QB6 

9075 
9009 

70  40    5 
40    6    6 
50  47    0 
96  36  29 

9400 
9059 
9089 
9058 

72    2  11 
41  35    6 
49  18  28 
95    7  28 

3415 
3009 
3088 
3069 

13 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

78  51  30 
48  59    8 
41  57  33 
87  43  33 

3431 
3075 
3114 
3078 

80  13  12 
50  27  48 
40  29  41 
86  14  56 

9433 

9076 
9119 
9080 

81  34  51 
51  56  27 
39    1  54 
84  46  22 

9434 

9078 
9194 
9061 

82  56  29 
53  25    4 
37  34  13 

83  17  49 

3495 

9078 
3199 
9069 

XIV. 
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GBEENWIGH  MEAN  TDIB. 

LUNAR  DISTANCES. 

Name  aad  ]>lraotlo& 
•fOltfoet 

Midnight* 

P.L. 

of 

Dfif. 

XVb. 

P.L, 
of 

Dim 

xvim 

P.L. 

of 

Dili: 

XXP^ 

P.L. 
of 

1 

Antores 

W. 

121  40  30 

9996 

12^26  33 

9300 

o      J      n 

125  12  32 

9909 

12^5^29 

9306 

a  Aquila 

W. 

75    y    5 

3135 

76  30  32 

3194 

78    4  13 

3114 

79  32    5 

3186 

Fomailiaut 

W. 

40  42  52 

9665 

42  19  52 

9660 

43  57  26 

9638 

45  35  30 

9019 

Vsifut 

E. 

31  56  12 

9663 

30  18  43 

9666 

28  41  17 

9667 

27    3  53 

9660 

Son 

£. 

60  4L  41 

9563 

59    2  23 

9565 

57  23    7 

9567 

55  43  54 

9588 

3 

* 

aAquiln 

W. 

86  53    5 

3603 

88  21  23 

3006 

89  49  38 

3000 

91  17  49 

3104 

Fomailiaut 

W. 

53  51   12 

9567 

55  31     6 

9560 

57  11  10 

£44 

*  58  51  22 

9530 

aPegaai 

W. 

39  28  58 

345-1 

40  .50  14 

3376 

42  12  58 

3300 

43  36  59 

3940 

Sun 

£. 

47  28  37 

9603 

45  49  46 

9607 

44  11    0 

9611 

42  32  20 

9015 

3 

a  Aquils 

W. 

98  36  35 

3153 

iOO    3  41 

3168 

101  30  29 

3183 

102  56  58 

3909 

Fomalhaut 

W. 

67  13  32 

9531 

68  54    2 

9533 

70  34  30 

9534 

72  14  56 

9537 

aPegasi 

W. 

50  52    5 

3045 

52  21  22 

3018 

53  51  13 

9983 

55  21  34 

9073 

Sdn 

E. 

34  20  36 

9641 

32  42  37 

9648 

31    4  47 

9655 

29  27    6 

9669 

4 

aAquils 

W. 

110    3  14 

3399 

111  27    0 

3353 

112  50  10 

3386 

114  12  42 

3499 

Fomalbaut 

W. 

80a5  50 

9560 

62  15  40 

9567 

ai  55  20 

9574 

85  34  50 

9589 

aPegaai 

W. 

62  58  39 

9000 

64  30  47 

9001 

66    3    4 

9607 

67a5  27 

9809 

Son 

E. 

21  21  12 

9709 

19  44  35 

9711 

18    8  10 

9791 

16  31  58 

9733 

7 

Sun 

W. 

16  18  15 

9065 

17  48  47 

9007 

19  19    3 

3010 

20  49    3 

1 
3094 

Ragulus 
ipKa 

E. 

55  18  50 

9671 

53  41  31 

9685 

52    4  31 

9600 

50  27  50 

9713 

E. 

109  22  24 

9679 

107  45    6 

9884 

106    8    5 

9007 

104  31  21 

9710 

8 

Son 

W. 

28  14  49 

3Q03 

29  43    7 

3106 

31  11    9 

3110 

32  38  55 

3133 

Reculua 
8pm 

E. 

42  29    9 

9767 

40  54  24 

9801 

39  19  58 

9618 

37  45  53 

9839 

E. 

96  31  55 

9n4 

94  56  53 

9786 

93  22    7 

9790 

91  47  38 

9811 

9 

Son 

W. 

39  53  39 

3900 

41  19  48 

3913 

42  45  42 

3995 

44  11  22 

3937 

Ragulus 
8pwa 

E. 

30    0  31 

9016 

28  28  33 

9035 

2(>  56  59 

9954 

25  25  49 

9974 

E. 

83  59  16 

9673 

82  26  23 

9666 

80  53  46 

9608 

79  21  24 

9000 

10 

8uff 

W. 

51  16    8 

3905 

52  40  25 

3306 

54    4  30 

3316 

55  28  23 

3396 

Pollux 

W. 

19    9  21 

9000 

20  39  46 

9004 

22  10    6 

9008 

23  40  21 

3003 

Spiea 

E. 

71  43  10 

9064 

70  12  12 

9875 

68  41  28 

9065 

67  10  56 

9004 

Aotarea 

E. 

117  36  50 

9956 

116    5  42 

9065 

114  34  46 

9974 

113    4    1 

9084 

11 

80!ff 

W. 

62  25    3 

3371 

63  47  53 

3378 

65  10  35 

3386 

6633    8 

3309 

Pollux 

W. 

31   10    4 

3030 

32  39  40 

3034 

34    9  10 

9040 

35  38  33 

30« 

1 

Spiea 

E. 

59  41  10 

3030 

58  11  45 

3047 

56  42  30 

3064 

55  13  24 

3009 

1 

Ajitarea 

E. 

105  32  57 

3093 

101    3  13 

3030 

102  3^1  37 

3006 

101    4    9 

3043 

Il9 

8uir 

W. 

73  24  11 

3416 

74  46    7 

3493 

76    7  58 

3496 

77  29  45 

3498  , 

Pollux 

w. 

43    4    2 

3066 

44  32  53 

3060 

46    1  41 

3071 

47  30  26 

9073 

Spira 

E. 

47  50    4 

3004 

46  21  47 

3000 

44  53  36 

3104 

43  25  31 

3110 

AiitarM 

E. 

93  38  32 

3066 

92    9  41 

8070 

90  40  55 

3073 

89  12  12 

3076 

13 

Sojf 

W. 

84  18    6 

3436 

85  39  42 

3435 

87    1  19 

3434 

88  22  57 

1 
3433 

PoUux 

W. 

51  53  41 

3078 

56  22  18 

3077 

57  50  56 

3076 

59  19  a5 

3079 

Spiea 

E. 

36    6  33 

3133 

34  39    8 

3138 

33  11  44 

3149 

31  44  25 

3146 

Antaras 

E. 

81  49  17 

3009 

80  20  46 

3089 

78  52  14 

3089 

77  23  42 

3080 
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XV 


i 

OBEENWIOH  MEAN  TIMB. 

LUKAB  DISTANCES. 

3j 

P.L. 

P.L. 

P.L. 

P.L. 

14 

KAme  and  Bireotion   1 

Noon. 

of 

IIP^. 

of 

Vlh. 

of 

IXh 

of 

of  oi]d«<'t. 

Bifl: 

Diff. 

Biff. 

Dift 

Sun 

W. 

e      /      // 

89  44  36 

3431 

'O         t        II 

91    6  17 

3499 

92^2^      1 

3496 

93  49  4g 

3493 

Pollux 

W. 

60  48  15 

3073 

62  16  58 

3070 

63  45  44 

3068 

65  14  33 

3065 

ReffuliiB 

W. 

24  54  49 

3147 

26  2'2    2 

.3137 

27  49  27 

3198 

29  17    3 

3119 

Spica 

E. 

30  17  13 

3153 

28  50    8 

3150 

27  23  10 

3167 

25  56  21 

3176 

Ad  tares 

E. 

75  55    8 

3078 

74  26  32 

3077 

72  57  54 

3074 

71  29  13 

3079 

15 

Sun 

W. 

100  39  53 

3306 

102    2  12 

3399 

103  24  38 

3385 

104  47  12 

3377 

Pollux 

W. 

72  39  51 

3041 

74    9  13 

3034 

75  38  43 

3098 

77    8  21 

3099 

Regulus 

W. 

36  37  43 

3076 

38    6  22 

3067 

39  35  12 

3058 

41     4  12 

3049 

Antares 

E. 

64    4  44 

3060 

62  35  33 

3044 

61     6  15 

3030 

59  36  50 

3039 

aAqiiiln 

E. 

109  34  29 

3049 

108  21  52 

3991 

107    8  54 

3901 

105  55  a5 

3881 

16 

Suit 

W. 

111  42  20 

3333 

113    5  .53 

3394 

114  29  37 

3313 

1 15  53  34 

3309 

Pollux 

VV. 

84  38  49 

9960 

66    9  27 

9971 

87  40  16 

9961 

89  11   18 

9951 

Kegulns 

W. 

48  32    7 

3001 

50    2  19 

9990 

51  32  44 

9980 

53    3  22 

9969 

Antares 

E. 

52    7  36 

9994 

50  37  16 

9986 

49    6  46 

9977 

47  36    5 

9968 

aAquiln 

E. 

ii9  44    9 

3799 

98  28  58 

3776 

97  13  31 

3761 

95  57  48 

3746 

J7 

Sun 

W. 

122  56  36 

3949 

124  21  55 

3999 

125  47  30 

3916 

127  13  20 

3903 

Pollux 

W. 

96  49  46 

9695 

98  22  11 

9883 

99  54  51 

9871 

101  27  47 

9856 

Regulus 

W. 

60  40    9 

9900 

62  12  16 

9606 

63  44  40 

9883 

a5  17  20 

9871 

Antares 

E. 

39  59  43 

9990 

38  27  50 

9910 

36  55  44 

9900 

.35  2:3  25 

9690 

aAquiln 

E. 

89  35  33 

3669 

88  18  27 

3671 

87     1     9 

3661 

85  43  40 

3651 

Foinalhaut 

E. 

122    7  58 

3195 

120  40  19 

3105 

119  12  16 

3067 

117  43  .50 

3068 

18 

Pollux 

W. 

109  16  38 

9799 

no  51  16 

9778 

112  26  13 

9764 

114     1  28 

9750 

Regulus 
Spica 

W. 

73    4  57 

9809 

74  ;J9  22 

S788 

76  14    6 

9773 

77  49    9 

9760 

VV. 

19  31  27 

9966 

21     2  22 

9998 

22  34    5 

9804 

24    6  31 

9865 

n  Aquilw 

E. 

79  14     1 

3617 

77  .55  45 

3619 

76  37  24 

3610 

7.5,  19    1 

3609 

Fomalhaut 

E. 

110  15  58 

9977 

108  45  16 

9960 

107  14  13 

9949 

105  42  48 

9995 

19 

ReiFuluH 

W. 

a>  49    8 

9687 

87  26    6 

9679 

89    3  24 

9857 

90  41     2 

9649 

Spica 

W. 

31  57  26 

9744 

;w  33    8 

9799 

35    9  18 

9703 

36  45  54 

9684 

aAquilw 

E. 

68  47    7 

3633 

67  28  57 

3630 

66  10  55 

3640 

64  53    4 

3853 

Fonialbnut 

E. 

98    0  22 

9843 

JHJ  26  .50 

9896 

94  52  58 

9819 

93  18  46 

9797   1 

n  Pegasi 

E. 

115  44  37 

3178 

114  18    2 

3151 

112  50  54 

31S4 

111  23  14 

3099 

20 

Regulus 

W. 

98  54    8 

9571 

100  33  43 

9556 

102  13  38 

9543 

103  .53  52 

9590 

Spica 

W. 

44  55    3 

9596 

46  34    3 

9560 

48  13  26 

9564 

49.53  11 

9548 

m 

a  Aquiln 

E. 

58  28  14 

3761 

57  12  31 

3793 

55  57  22 

3830 

54  42  51 

3873 

Fomalhaut 

E. 

85  22  55 

9796 

83  46  .50 

9713 

82  10  27 

9701 

80  a3  48 

9686 

a  Pegusi 

E. 

103  57  a3 

9987 

102  27    4 

9967 

100  .56  10 

9946 

99  24  52 

9931   ' 

Ql 

Regulus 

W. 

112  19  40 

9465 

114    1  43 

9459 

115  44    4 

9441 

117  26  41 

9499 

Spica 

W. 

58  17  12 

9475 

59  59    0 

9469 

61  41     7 

9448 

63  23  a3 

9436 

Fomalhaut 

E. 

72  26  41 

9636 

70  48  35 

9097 

69  10  17 

9619 

67  31  48 

9619 

a  Pegasi 

E. 

91  43    4 

9854 

90    9  46 

9841 

88  36  1 1 

9899 

87    2  21 

9619 

22 

Spica 

W. 

72    0    4 

9378 

73  44  II 

9367 

75  28  a3 

9357 

77  13  10 

9346  , 

Antares 

W. 

26  10    5 

9414 

27  53  20 

9397 

29  36  59 

9389 

31  20  59 

9368  1 

Fomalhaut 

E. 

59  17  27 

9599 

57  38  21 

9591 

55  59  14 

9S99 

.54  20    8 

9S94 

a  Pegasi 

E. 

79  10    9 

9780 

77  35  15 

9776 

76    0  16 

9779 

74  25  12 

9771 
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1 

QBBENWIGH  MBAN  TTMB. 

LUNAR  DI8TAN0K8. 

• 

^ 

Kmm  oad  DiraotloD 
ofOlOoet 

Midnight. 

P.L. 
of 

xvi». 

PL. 

of 

Dlff. 

XVIIfh 

P.L 

of 

Dur. 

XXib. 

P.L. 
of 

14 

Suit 

W. 

O        1        II 

95  11  39 

3418 

O        1        II 

96  a3  a5 

3415 

Oil' 

97  55  a5 

3400 

99  17  4i 

3404 

Pollux 

W. 

06  43  06 

3060 

68  12  24 

3056 

69  41  27 

3069 

71  10  36 

3047 

Regulus 

W. 

30  44  50 

3110 

32  12  48 

3101 

33  40  56 

3083 

35    9  14 

3084 

Spica 

E. 

24  29  43 

3186 

28    3  17 

3188 

21  37    7 

3915 

20  11   16 

3936 

Stares 

E. 

70    0  29 

3068 

68  31  40 

3065 

67    2  47 

3000 

65  33  48 

3056 

15 

Suit 

W. 

106    9  55 

3368 

107  32  47 

3361 

106  55  48 

3359 

110  18  59 

3344 

Pollux 

W. 

78  38    7 

3014 

80    8    3 

3006 

81  38    8 

9996 

83    8  23 

#88 

Regulus 

W. 

42  33  24 

3040 

44    2  47 

3031 

45  32  21 

3081 

47    2    8 

3011 

Antares 

E. 

58    7  17 

3085 

56  37  35 

3018 

55    7  45 

3010 

53  37  45 

3003 

aAquilv 

E. 

104  41  56 

3861 

la-i  27  57 

3843 

102  13  39 

3895 

100  59    3 

3808 

16 

Son 

W. 

117  17  43 

3980 

118  42    6 

8879 

120    6  42 

3967 

121  31  32 

3996 

Pollux 

W. 

90  42  32 

S840 

9a  14    0 

8838 

93  45  41 

9818 

95  17  36 

9887 

Regulus 

W. 

54  34  14 

8058 

56    5  20 

9940 

57  36  41 

8834 

59    8  17 

9891 

Antares 

E. 

46    5  12 

9808 

44  34    8 

98B0 

43    2  52 

8840 

41  31  24 

9830 

a  Aquilv 

E. 

94  41  49 

3739 

9:)  25  36 

3718 

92    9    8 

3700 

90  52  27 

3683 

17 

Sun 

W. 

128  39  26 

3188 

130    5  49 

3175 

131  32  28 

3161 

132  59  24 

3146 

Pollux 

W. 

103     1     0 

8845 

104  34  29 

8833 

106    8  14 

9818 

107  42  17 

9805 

Regulua 

W. 

66  50  16 

8857 

(i8  23  30 

8844 

69  57    1 

9830 

71  30  50 

9816 

Antarea 

E. 

a3  50  53 

9880 

32  18    8 

8871 

30  45  12 

9869 

29  12    5 

9854 

a  Aquiln 

E. 

84  26     t 

3643 

8:)    8  13 

3635 

81  50  16 

3688 

80  32  12 

3899 

Fomalhaui 

E. 

116  15     1 

3048 

114  45  49 

3030 

113  16  14 

3013 

Ml  46  17 

9885 

18 

Pollux 

W. 

115  37     1 

8736 

117  12  53 

9799 

118  49    4 

9707 

120  25  34 

9604 

Reculua 
S^ca 

W. 

79  24  30 

8745 

81     0  10 

■>    9730 

82  36  10 

9716 

84  12  29 

9701 

W. 

25  :)9  35 

9837 

27  13  15 

9811 

28  47  28 

9788 

30  22  12 

9785 

a  Aquiln 

E. 

74    0  36 

3608 

72  42  11 

3806 

71  23  46 

3611 

70    5  24 

3616 

Fomalbaut 

E. 

104  11     1 

9908 

10^2  38  53 

9881 

101    6  23 

8876 

99  :»  33 

9808 

19 

Reffulus 

W. 

92  19    0 

»n 

93  57  18 

9613 

95  35  55 

9588 

97  14  52 

9585 

Spica 

W. 

38  22  55 

9606 

40    0  21 

9647 

41  38  12 

9630 

43  16  26 

9613 

a  Aquiln 

E. 

63  35  27 

dOQO 

62  18    6 

3687 

61     1     5 

3708 

59  44  27 

3739 

Fomalhaut 

E. 

91  44  14 

9789 

90    9  23 

9767 

88  34  12 

9753 

86  58  43 

9738 

aPegaai 

E. 

109  55    3 

3074 

108  26  22 

3058 

106  57  13 

3898 

105  27  36 

3008 

20 

Renins 
Spica 

W. 

105  34  25 

9516 

107  15  16 

8609 

108  56  26 

8488 

110  37  54 

9477 

W. 

51  3:)  18 

S533 

5.3  13  46 

9518 

54  54  34 

9903 

56  35  43 

9488 

a  Aquiln 

E. 

53  2<)    4 

3890 

52  16    5 

3874 

51     4    0 

4030 

49  52  56 

4104 

Fomalbaut 

E. 

78  56  52 

9677 

77  19  41 

8666 

75  42  15 

9656 

74    4  35 

9045 

aPegaai 

E. 

97  53  12 

9813 

96  21  10 

9887 

94  48  47 

9888 

93  16    5 

9867 

21 

Regulua 
SpKa 

W. 

1 19    9  34 

9418 

120  52  43 

9408 

122  36    7 

9387 

124  19  46 

8387 

1 

W. 

65    6  17 

9494 

66  49  18 

9411 

68  32  37 

9400 

70  16  12 

9988 

Fomalbaut 

E. 

65  53  10 

9607 

64  14  24 

9001 

62  35  30 

9507 

60  56  31 

9583 

aPagaai 

E. 

a5  28  18 

9808 

83  54    2 

8800 

82  19  34 

9799 

80  44  56 

9785 

22 

Spica 

W. 

78  58    0 

8338 

80  43    4 

8698 

82  28  20 

9391 

84  13  49 

9313 

AiiUrea 

w. 

33    5  19 

9396 

34  49  57 

8944 

36  34  53 

9333 

38  20    4 

9399 

Fomalbaut 

E. 

52  41     5 

9S89 

51     2    8 

9604 

49  23  18 

9619 

47  44  39 

98B8 

1 

aPegaai 

E. 

72  50    6 

9770 

71  14  59 

9779 

69  39  54 

9n4 

68    4  52 

9770 
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I- 


22 
23 


24 


25 


26 


27 


28 


29 


30 


Kame  and  Direotion 
of  Ottjeot. 


a  Arietis  E  • 

Spica  W. 

Autares  W. 

Fomulbaut  E . 

a  Pegasi  E  . 

a  Ariet]8  E  . 

Spictt 
Antares 
OL  Pe^asi 
aAi'ietis 
Aldebarati 

Spica  W. 

ADtares  W. 

a  Arietis  E. 

Aldebaran  E . 

Sun  E. 

Antares  W. 

a  AquiJsB  W. 

a  Arietis  E  . 

Aldebaran  E . 

Suif  E. 

Antares  W. 

a  Aquilffi  W. 

a  Arietis  E  . 

Aldebfiraii  E . 

Suif  E. 

Antares  W. 

crAquilie  W. 

Fomalhaut  W. 

Aldebaran  E  . 

Vends  E  . 

Sdn  E. 

a  Aquflae  W. 

Fomfdfaaiit  W. 

a  Pef^asi  W, 

Aldebaran  E . 

Vends  E . 

Sun  1 

a  AqiiilsB  W. 

Fomulbaut  W. 

a  Pegasi  W. 

Aldebaran  E . 

Venus  E  . 

Sun  E. 


Noon. 


']. 


w. 

100  10  28 

w. 

54  16  6 

E. 

53  58  48 

E. 

94  8  29 

E. 

124  44  54 

O        t        It 

121  41  42 


85  59  29 
40  5  31 
46  6  14 
66  29  56 
108  2  31 


114  27  30 
68  34  33 

80  7  21 
110  28  54 
136  16  30 

82  55  13 
45  44  59 

66  6  29 

96  10  17 
122  51  31 

97  13  35 
55  43  55 

52  13  35 

81  53  55 
lOii  28  48 

1 M  26  13 
m  46  II 

31  39  42 

67  43  25 
74  7  36 
96  11  37 

78  16  7 
44  15  24 

32  10  3:3 

53  41  39 
61  13  18 
a3  2  II 

89  52  43 
57  18  39 
42  15  26 
39  51  23 
48  28  18 
70  1  59 


P.L. 

of 

DHL 


9497 

9306 
9313 
9635 
9786 
9399 

9969 
9959 
9919 
9344 
9979 

9947 
9936 
9330 
9947 
9597 

9939 
4198 
9359 
9949 
9530 

9961 
3507 
9490 
9971 
9S59 

9998 
3946 
9949 
9310 
9674 
9501 

3155 
9681 
4997 
9363 
9793 
9638 

3168 
9617 
3379 
9433 
9779 
9699 


iw^ 


120 


H 


0  24 


87  45  20 
41  51  12 

44  28  7 
64  55  8 

106  18  55 

101  57  23 

56  3  6 
52  26  45 
92  23  34 

122  58  14 

116  14  47 
70  22  7 

78  22  5 
108  41  36 
134  35  54 

84  42  43 
46  54  34 

64  21  45 
94  23  2 

121  10  59 

9i)  0  32 

57  4  11 

50  30  29 

80  7  13 

107  48  47 

113  12  15 
68  II  26 
33  11  8 

65  57  40 
72  30  21 
94  32  1.9 

79  43  10 

45  52  29 
a3  18  34 

51  57  11 
59  37  9 

81  24  8 

91  19  30 

58  57  11 
43  38  15 
38  8  36 

46  53  23 
68  25  10 


P.L. 

of 
DHL 


9489 

9999 

9304 
9651 
9799 
9390 

9960 
9954 
9949 
9341 
9268 

9948 
9935 
9331 
^46 
9595 

9941 
4019 
9358 
9950 
9531 

9964 

3469 
9433 
9975 
9556 

9303 
3996 
9889 
9316 
9680 
9596 

3159 
9606 
4059 
9370 
9790 
9645 

3177 
9615 
3316 
9444 
9787 
9700 


VPi. 


11^  1^  45 

89  31  21 
43  37  5 
42  50  21 

63  20  29 
104  35    6 

ia3  44  22 

57  50  13 
50  55  19 

90  38  34 
121  11  27 

118  2  3 
72  9  42 
76  36  50 

106  54  17 
132  55  16 

86  30  10 
48  5  55 
62  37  10 
92  35  49 

1 19  30  29 

100  47  24 

58  25  18 
48  47  42 

78  20  37 
106    8  52 

114  58  10 

69  37  4 
34  43  41 

64  12    4 

70  53  14 
92  53  28 

81  10  17 
47  29  54 
34  29  16 
50  12  53 
58     1     8 

79  46  14 

92  46  7 
60  35  46 
45  2  8 
36  26  4 
45  18  38 
66  48  30 


P.L. 

of 

Dili: 


9167 


9999 


9670 
9801 
9389 

9956 
99S1 
9975 
9337 
9963 

9948 
9935 
9339 
9945 
9595 

9941 
3090 
9364 
9953 
9533 


3419 
9448 
9979 
9561 

9309 
3910 
9843 
9399 
9685 
9601 

3150 
9655 
3914 
9378 
9736 
9651 

3165 
9614 
3968 
9456 
9794 
9707 


D^ 


116  3^  46 

91  17  32 

45  23  10 
41  13    1 

61  46  3 
102  51    5 

105  31  26 

59  37  25 
49  24  35 
88  53  29 

119  24  33 

119  49  19 

73  57  18 

74  51  37 
105  6  56 
131  14  38 

88  17  34 
49  18  54 

60  52  44 

90  48  40 

117  50    2 

102  34  9 
59  47  13 

47  5  15 
76  34    7 

104  29    3 

116  43  56 
71  3  I 
36  17  13 

62  26  l\6 
69  16  14 

91  14  35 

82  37  26 
49  7  35 
35  42  22 

48  28  47 
56  25  16 
78    8  28 

94  12  34 
62  14  22 

46  26  57 
34  43  49 
43  44  2 
65  12    0 


P.L. 

of 

Diit 


9454 


9989 
9604 
9813 
9373 

9953 
9947 
3014 
9335 
9960 

9949 
9934 
9333 
9945 
9595 

9945 
3839 
9379 
9955 
9536 

9973 


9463 


9566 

9315 
3107 
9004 
9398 
9691 
9607 

3150 
9645 
3790 
9386 
9744 
9656 

3196 
9614 
3995 
9470 


9715 
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• 
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1 

• 
o  o 

Kama  and  DinetUm 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 

XVIUb. 

P.L. 

of 

XXIh* 

P.L. 
of 

r 

oi  umooi* 

Diff. 

Dlff. 

DIA 

Dur. 

t22 

a  Arietis 

E. 

111  54  28 

94« 

113^153 

9430 

o      *     n 

111  29    1 

9419 

109  45  5.^ 

9400 

23 

Spica 

W. 

93    3  52 

99S1 

94  50  20 

9975 

96  36  56 

9970 

98  23  :)9 

9966 

Aotares 

W. 

47    9  26 

»n 

48  55  52 

9975 

50  42  28 

9909 

52  29  13 

9964 

Fomalhaiit 

E. 

39  36  13 

9799 

3d    0    2 

9755 

36  24  35 

9795 

31  50    0 

9840 

aPe^aai 
a  Arietis 

E. 

60  11  52 

9898 

58  38    0 

9845 

57    4  30 

9684 

55  31  25 

9886 

E. 

101    6  52 

9306 

99  22  29 

9360 

97  37  57 

9355 

95  53  17 

9349 

'^4 

Spica 

W. 

107  18  34 

9951 

109    5  45 

9950 

110  52  58 

9949 

112  40  13 

9947  1 

1 

Aiitares 

W. 

61  24  43 

9943 

63  12    6 

9941 

64  59  32 

9939 

66  47    1 

9937  1 

aPegasi 

E. 

47  54  39 

3067 

46  25  ({7 

3106 

44  57  34 

3161 

43  30  38 

3995  ■ 

1 

a  Arietis 

E. 

87    8  20 

9333 

85  23    8 

9331 

83  37  53 

93:10 

81  52  {Y7 

9330 

Aidebaraii 

E. 

117  37  34 

9956 

115  50  30 

9953 

114    3  21 

9951 

112  16    9 

9940 

25 

Spica 

W. 

121  36  33 

9951 

128  2:3  45 

9953 

125  10  54 

9955 

126  58    0 

9958  1 

Antarcs 

W. 

75  44  55 

9935 

77  32  31 

9935 

79  20    7 

9936 

81     7  41 

9937  ; 

1 

1 

a  Arietis 

E. 

73    6  26 

9336 

71  21  19 

9339 

69  36  17 

9343 

67  51  20 

9347 

Aldebaran 

E. 

103  19  35 

9949 

101  32  14 

9945 

99  44  54 

9946 

97  57  :)5 

9947 

Sufi 

E. 

129  33  59 

9B95 

127  53  20 

9595 

126  12  42 

9597 

124  32    6 

9597  { 

M 

Antares 

W. 

90    4  55 

9947 

91  52  12 

9961 

93  39  24 

9933 

95  26  :i2 

9957  , 

a  Aqiiiln 

W. 

50  33  23 

3753 

51  49  14 

3681 

53    6  21 

3617 

54  24  37 

3060 

1 

or  Arietis 

E. 

59    8  29 

9380 

57  24  25 

9389 

55  40  34 

9398 

53  56  57 

9409 

Aldebaran 

E. 

89    1  34 

9856 

87  14  3Q 

9901 

85  27  a5 

9964 

83  40  42 

9968 

Son 

E. 

116    9  39 

9538 

114  29  19 

9^ 

112  49    4 

3545 

111     8  54 

9548 

27 

Antares 

W. 

104  20  48 

9978 

106    7  20 

9963 

107  53  45 

9987 

109  40    3 

9993  ; 

1 

aAquilce 

W. 

61     9  50 

3347 

62  33    7 

3318 

6:)  56  58 

3991 

65  21  20 

3966  , 

a  Arietis 

E. 

45  23  10 

9480 

43  41  29 

9490 

42    0  15 

9590 

40  19  30 

9543  ' 

• 

Aldebaran 

E. 

74  47  44 

9980 

73    1  28 

9994 

71  15  19 

9999 

69  29  18 

9304 

Son 

E. 

102  49  21 

9570 

101    9  45 

9574 

9!>  30  15 

9580 

97  50  52 

9586 

28 

Antares 

W. 

118  29  34 

9381 

120  15    3 

9397 

122    0  23 

9333 

123  45  34 

9339  , 

a  Aquils 

W. 

72  29  14 

3)84 

73  55  42 

3175 

75  22  21 

3167 

76  49  10 

3160  ' 

. 

Fomalhaut 

W. 

37  51  36 

9771 

39  26  42 

9749 

41     2  26 

9719 

42  38  41 

9698 

1 

Aldebaran 

E. 

60  41  17 

9335 

58  56    8 

9341 

57  11     8 

9348 

55  26  18 

9»55  , 

VBJtUS 

E. 

67  3$)  22 

9007 

66    238 

9704 

64  26    3 

9710 

62  49  36 

9716  > 

1 
1 

Sujf 

E. 

89  35  49 

9613 

• 

87  57  12 

9619 

86  18  43 

9696 

84  40  23 

9639  > 

29 

a  Aquils 

W. 

84    4  35 

3151 

a*)  31  43 

3153 

86  58  48 

3157 

88  25  49 

3163 

Ponialbaui 

W. 

50  45  29 

9637 

52  23  34 

98B9 

54     1  41) 

9094 

55  40  11 

9690 

oPegasi 

W. 

36  57  35 

3681 

38  14  42 

3587 

39  33  30 

3506 

40  53  48 

3431 

, 

Aldebaran 

E. 

46  44  52 

S300 

45    1  10 

9404 

43  17  41 

9413 

41  34  25 

94£l 

Vsiins 

E. 

54  49  34 

9750 

53  14     1 

9757 

51  38  37 

9765 

50    3  23 

9773 

1 

Son 

E. 

76  30  52 

9086 

74  5:)  25 

9679 

73  16    7 

9678 

71  38  58 

9686 

30 

aAquilv 

W. 

95  38  48 

3907 

97    4  49 

3990 

98  30  34 

3934 

99  5i\    3 

3;I50 

Fomalhaut 

W. 

63  52  58 

9614 

65  31  34 

9613 

67  10    8 

96IH 

68  48  39 

96-20 

otPensi 
Aldebaran 

W. 

47  52  36 

3188 

49  19    0 

31A5 

50  46    3 

3)96 

52  13  41 

3101 

E. 

33    1  53 

9483 

31  20  16 

9498 

29  39    0 

9515 

27  58    7 

9539 

Ykjios 

E. 

42    9  37 

9810 

40  a5  22 

9818 

.  39    1  Id 

9896 

37  27  24 

9835 

SUH 

E. 

63  35  40 

9799 

61  59  30 

9730 

60  23  30 

9738 

58  47  41 

9746 

1 

no 


JULY,  1891. 


1. 


AT  GREENWICH  APPARENT  NOON. 


S 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 

Sat. 
SUN. 

Mon. 
I  lies. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

'  Sat. 
\SUN 
Mon. 

Tues. 
I  Wed. 
I  Thur. 

Frid. 

Sat. 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Ri;;ht  Asoonsion. 


h     m        s 

6  40  33.06 
6  44  41.18 
6  48  49.05 

6  52  56.63 

6  57  3.91 

7  1  10.86 

7  5  17.45 
7  9  23.67 
7  13  29.48 

7  17  34.88 
7  21  39.83 
7  25  44.32 

7  29  48.34 
7  33  51.86 
7  37  54.88 

7  41  57.38 
7  45  59.35 
7  50     0.78 

7  54     1.66 

7  58     1.98 

8  2     1.75 

8  6  0.96 
8  9  59.60 
8  13  57  67 

8  17  55.16 
8  21  52.08 
8  25  48.43 

8  29  41.20 
8  33  39.39 
8  37  34.00 
8  41  28.01 


8  45  21.43      9.714 


DiiT.  for 
1  Hour. 


fi 
10.343 

10.333 
I0.3.W 

10.301) 

lo^ete 

10.^*2 

10  267 
10.251 
10.234 

10.21G 
I0.IU7 
10.177 

10.157 
10.136 
10.115 

10.093 
10.071 

10.048 

10.025 

10.002 

9.1)71) 

9.955 
9.93 « 
9.908 

9.884 
9.860 
9.836 

9.812 
9.788 
9.764 
9.731) 


Apparent 
Declination. 


N.23  7  36.8 
23  3  24.3 
22  58  47.6 

22  53  46.9 
22  48  22.2 
22  42  33.7 

22  36  21.5 
22  29  45.8 
22  22  46.7 

22  15  24.4 
22  7  39.1 
21  59  30.9 

21  51  0.0 
21  42  6.7 
21  32  51.3 

21  23  13.9 
21  13  14.8 
21     2  54.1 

20  52  12.1 
20  41  9.0 
20  29  45.1 

20  18  0.6 
20  5  55.7 
19  53  30.6 

19  40  45.7 
19  27  41.2 
19  14  17.3 

19  0  34.2 
18  46  32.2 
18  32  11.7 
18  17  32.8 

N.18    2  35.9 


Dlff.  for 
1  Honr. 


-10.01 
11.02 
12.02 

-13.02 
14.02 
15.01 

-16.00 
16.97 
17.94 

-18.90 
19.85 
20.79 

-21.73 
22.66 
23.58 

-24.50 
25.4 1 
26.30 

-27.19 
28.06 
28.92 

-29.78 
30.62 
31.45 

-32.27 
33.08 
33.88 

-34.68 
35.46 
36.23 
36.99 


Seuii- 
diameter. 


Sidereal 
Time  of 
Senii* 
diameter 
Paaeing 
iMeridian 


// 


5  46.12 
5  46.11 
5  46.10 

5  46.10 
5  46.11 
5  46.12 

5  46.13 
5  46.16 
5  46.19 

5  46.22 
5  46.26 
5  46  30 

5  46.35 
5  46.40 
5  46.46 

5  46.52 
5  46.59 
5  46.66 

5  46.73 
5  46.81 
5  46.89 

5  46.97 
5  47.05 
5  47.14 

5  47.23 
5  47.32 
5  47.42 

5  47.52 
5  47.63 
5  47.74 
5  47.85 


-37.74     15  47.97 


68.79 
68.75 
68.71 

68.67 
68.62 
68.57 

68.52 

68.47 
68.41 

68.35 
68.29 
68.23 

68.16 
68.10 
68.03 

67.96 
67.89 
67.82 

67.74 
67.66 
67.58 

67.50 
67.42 
67.34 

67.25 
67.17 
67.08 

67.00 
66.91 
66.82 
66.73 

66.64 


Bqaatlon  of 

Tiroe, 

to  be 
Added  to 
Apparent 

Time. 


m       II 

3  31.97 

3  43.50 

3  54.78 

4  5.78 
4  16.47 
4  26.83 

4  36.84 

4  46.47 

4  55.70 

5  4.51 
5  12.88 
5  20.80 

5  28.24 

5  35.18 

5  41.62 

5  47.54 

5  52.94 

5  57.80 

6  2.11 
6  5.87 
6  9.07 

Q  11.71 

6  13.79 

6  15.31 

6  16.25 

6  16.61 

6  16.40 

6  15.62 

6  14.26 

6  12.31 

6  9.76 

6  6.63 


Dift  for 
1  Hoar. 


a 
0.485 

0.475 

0.464 

0.451 
0.438 
0.424 

0.409 
0.393 
0.376 

0.358 
0.339 
0.319 

0.299 
0.278 
0.257 

0.2:)5 

0.213 
0.191 

0.108 
0.145 
0.122 


0.096  J 

0.074 

0.051 


0.027 
0.003 
0.021 

0.045 
0.069 
0.093 
0.tl8 

0.143 


N  on.— The  mean  time  of  ■emidiameter  paeaing  may  be  fonnd  by  aabtracting  0*.19  from  the  aidereal  time. 

The  sign  —  prefixed  to  the  hourly  oh.in;;!)  of  deolination  Indloatea  that  north  deollnationa  are  dooreaalBg. 
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Ill 


AT  OBEBNWIOH  MEAN  NOOK. 


i 

e 


Wed. 

Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Prid. 

SaU 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Prid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Prid. 


Sat.       32 


I 

I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  BUN'S 


▲pptTCBt 

Bight  Afwmrion. 


"ir"s — J— 

6  40  32.45 
6  44  40.54 
6  48  48.38 

6  52  55.93 

6  57    3.18 

7  1  10.10 

7  5  16.67 
7  9  22.66 
7  13  28.65 

7  17  34.02 
7  21  38.95 
7  25  43.42 

7  29  47.42 
7  33  50.92 
7  37  53.92 

7  41  56.40 
7  45  58.36 

7  49  59.78 

7  54    065 

7  58    0.97 

8  2    0.73 

8  5  59.93 
8  9  58.57 
8  13  56.64 

8  17  54.14 
8  21  51.06 
8  25  47.41 

8  29  43.19 

8  33  38.38 

8  37  32  99 

8  41  27.01 

8  45  20.44 


DUttn 
iHonr. 


0.343 
0.332 
0.391 

0.308 
0.295 
0.281 

0.206 
0.250 
0.233 

0.215 
0.196 
0.176 

0.166 
0.135 
0.114 

0.092 
0.070 
0.048 

0.025 
0.002 
9.978 

9.955 
9.931 
9.906 

9.884 
9.860 
9.836 

9.812 
9.788 
9.764 
9.739 

9.714 


▲ppannt 
DMUnatloii. 


N.  23  7  37.4 
23  3  25.0 
22  58  48.4 

22  53  47.8 
22  48  23.2 
22  42  34.8 

22  36  22.7 
22  29  47.1 
22  22  48.1 

22  15  25.9 
22  7  40.7 
21  59  32.7 

21  51  2.0 
21  42  8.9 
21  32  53.6 

21  23  16.4 
21  13  17.4 
21    2  56.8 

20  52  14.9 
20  41  11.9 
20  29  48.1 

20  18  3.7 
20  5  58.9 
19  53  33.9 

19  40  49.1 
19  27  44.7 
19  14  20.8 

19  0  37.8 
18  46  35.9 
18  32  15.4 
18  17  36.6 

N.  18    2  39.7 


DUE  for 
1  Hoar. 


-10.01 
11.02 
12.02 

-13.03 
14.02 
15.01 

-16.00 
16.97 
17.04 

-18.90 
19.85 
20.79 

-21.73 
22.66 
23.58 

-24.50 
25.41 
26.30 

-27.19 
28.06 
28.92 

-29.78 
30.62 
31.45 

-32.27 
33.08 

33.88 

# 

-34.68 
35.46 
36.23 
36.99 

-37.74 


Eqttrtlooof 

Time, 

to  be 

Bnbtnoted 

frooi 
Mma  Time. 


m  • 

3  31.94 

3  43.47 

3  54.75 

4  5.75 
4  16.44 
4  26.80 

4  36.81 

4  46.44 

4  55.67 

5  4.48 
5  12.85 
5  20.77 

5  28.21 

5  35.15 

5  41.59 

5  47.52 

5  52.92 

5  57.78 

6  2.10 
6  5.86 
6  9.06 

6  11.70 

6  13.78 

6  15.30 

6  16.24 

6  16.60 

6  16.40 

6  15.62 

6  14.26 

6  12.81 

6  9.77 

6  6.64 


Dlftfor 
iHonr. 


0.485 
0.475 
0.464 

0.451 
0.438 
0.424 

0.409 
0.393 
0.376 

0.358 
0.339 
0.319 

0.299 
0.278 
0.257 

0.235 
0.213 
0.191 

0.168 
0.145 
0.122 

0.096 
0.074 
0.051 

0.027 
0.003 
0.021 

0.045 
0.069 
0.093 
0.118 

0.143 


K 


The  MinidlMnetor  for  meui  noon  mny  bo  •Mnmed  the  anmo  m  that  for  apparent  noon. 
The  tiipi  —  preflzed  to  the  honrly  change  of  declination  indicatea  that  north  derllnatioue 


Bight 


of 


Son. 


B     m      ■ 

6  37  0.51 
6  40  57.07 
6  44  53.63 

6  48  50.18 
6  52  46.74 

6  56  43.30 

7  0  39.86 
7  4  36.42 
7  8  32.98 

7  12  29.54 
7  16  26.10 
7  20  22.65 

7  24  19.21 
7  28  15.77 
7  32  12  33 

7  36  8.88 
7  40  5.44 
7  44  2.00 

7  47  58.55 
7  51  55.11 
7  55  51.67 

7  59  48.23 

8  3  44.79 
8  7  41.34 

8  11  37.90 
8  15  34.46 
8  19  31.01 

8  23  27.57 
8  27  24.12 
8  31  20.68 
8  35  17.24 

8  39  13.80 

DUr.  for  1  Hour. 
-|-9«.856r). 
(Table  III.) 
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AT  GREEN  WIOH  MEAN  NOON. 

8 

• 

THE  SUN'S 

SI 

« 

<M 

o 

1 

1 

2 
3 

• 
o 

1 

182 
183 
184 

TRUE  LONGITUDE. 

Ditt.  for 
1  Hour. 

LATITUDE 

Logarithm 

of  the 

Badius  Vector 

of  the 

Earth. 

0.0072289 
0.0072341 
0.0072369 

DUr.  for 
1  Hoar. 

Mean  Tfan* 

of 

Sldeieal  Noon. 

• 

X 

V 

o         1        n 

99  19    7.4 

100  16  19.9 

101  13  32.6 

18  57.4 
16     9,7 
13  22.2 

143.03 

+ 

0.10 
0.02 
0.15 

+  2.6 

1.6 

+  0.6 

b     m      • 

17  20    8.62 
17  16  12.70 
17  12  16.79 

4 
5 
6 

185 
186 
187 

102  10  45.5 

103  7  58.5 

104  5  11.6 

10  34  9 

7  47.8 
5     0.7 

143.0.3 
143.03 
143.03 

4-  0.29 
0.41 
0.51 

0.0072372 
0.0072349 
0.0072299 

-  0.4 
1.5 
2.6 

17    8  20.88 
17    4  24.97 
17     0  29.06 

7 
8 
9 

188 
189 
190 

105     2  24  9 

105  59  38.2 

106  56  51.6 

2  13.8 
59  26.9 
56  40.1 

143.04 
143.0.5 
143.06 

+ 

0.60 
0.67 
070 

0.0072222 
0.0072119 
0.007 1990 

-  3.7 
4.8 
5.9 

16  56  33.15 
16  52  37.24 
16  48  41.32 

10 
11 
12 

191 
192 
193 

107  54     5.1 

108  51   18.6 

109  48  32.0 

53  53.4 
51     6.7 
48  20.0 

143.06 
143.06 
143.06 

+ 

0.70 
0.67 
0.62 

0.007 1836 
0.0071657 
0.0071455 

-  6.9 
7.9 

8.9 

\e  44  45.40 
16  40  49.49 
16  36  53.58 

13 
14 
15 

194 
195 
196 

110  45  45.4 

111  42  58.9 

112  40  12.6 

45  33.3 
42  46.6 
40     0.0 

143.06 
143.06 
143.07 

• 

0.54 
0.44 
0.31 

0.0071231 
0.0070985 
0.0070719 

-  9.8 
10.7 
II.5 

16  32  57.67 
16  29     1.75 
16  25    5.84 

16 
17 
18 

197 
198 
199 

113  37  26.3 

114  34  40.2 

115  31  54.4 

37  13.5 
34  27.2 
31  41.2 

143.07 
143.08 
143.10 

+ 
+ 

0.18 
0.05 
0.08 

0.0070436 
0.0070136 
0.0069821 

-12.2 
12.8 
13.5 

16  21     9.93 
16  17  14.02 
16  13  18.12 

19 
20 
21 

200 
201 
202 

116  29     9.0 

117  26  24.0 

118  23  39.4 

28  55.7 
26  10.5 
23  25.7 

143.12 
143.13 
143.15 

— 

0.21 
0.32 
0.40 

0.0069491 
0.0069147 
0.0068789 

-14.1 
14.7 
15.2 

16    9  22.21 
16    5  26.30 
16     1  30.39 

22 
23 
24 

203 
204 
205 

1 19  20  55.3 

120  18  11.9 

121  15  29.4 

20  41.4 
17  57.9 
15  15.2 

14.3.18 
143.21 
143.24 

— 

0.45 

0.48 
0.48 

0.0068417 
0.0068031 
0.0067631 

-15.8 
16.4 
17.0 

15  57  34.47 
15  53  38.56 
15  49  42.65 

25 
26 
27 

206 
207 
208 

122  12  47.7 

123  10     6.9 

124  7  27.1 

12  33.4 
9  52.4 
7  12.4 

143.26 
143.32 
143.36 

— 

0.45 
0.39 
0.30 

0.0067217 
0.0066788 
0.0066343 

-17.6 
18.2 
18.9 

15  45  46.74 
15  41  50.62 
15  37  54.91 

28 
29 
30 
31 

209 
210 
211 
212 

125  4  48.4 

126  2  10.8 

126  59  34.3 

127  56  58.8 

4  33.6 

1  55.9 

59  19.2 

56  43.5 

143.40 
143.45 
143.41) 
143.54 

+ 

0.19 
0.07 
0.06 
0.19 

0.0065880 
0.0065398 
0.0064896 
0.0064373 

-19.7 
20.5 
21.3 
22.2 

15  33  59.00 
15  30    3.09 
15  26    7.18 
15  22  11.27 

32 

213 

128  54  24.4 

54     8.9 

143.59 

+  0.31 

0.0063828 

--23. 1 

15  18  15.36 

XOTI 

L— The 
the 

nuiabora  in  oolamn 
mean  equinox  of  Jai 

X  oorrespond 
Duarjr  (H.O. 

feo  the  tri 

le  equ 

Lnoz  of  t 

be  date;  incohii 

nn  X',  to 

DUL  for  1  Hour. 
~.9«.8296. 
(Table  ID 

IV. 
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GBBBFWTCH  MBAN  TIHB. 

S 

• 

1 

THE  MOON*B 

SSMIDIAMaTSR. 

HORIZOVTAL 

PABALLAX. 

UPPBB  TBAV8IT. 

AOB. 

VOM. 

XUtaight. 

Kooa. 

IHmnr. 

lOdaicht. 

IMfllfor 
IHoar. 

OiMBwieh. 

IMA  for 
IHoor. 

Noon. 

1 
2 
3 

15  54'!8 
15  47.0 
15  89.3 

15  43.2 
15  35.2 

»           M 

58  15.8 
57  49.1 
57  20.4 

-1.07 
1.16 
1.94 

1         u 

58    2.7 
57  35.0 
57  •  5.4 

1* 
-1.11 

1.90 

1.97 

h      m 

20  46.7 

21  39.4 

22  33.9 

m 
9.15 

9.93 

9.99 

24.8 
25.8 
26.8 

4 
5 
6 

15  31.0 
15  22.5 
15  14.1 

15  26.8 
15  18.3 
15  10.0 

56  50.1 
56  19.0 
55  48.0 

-1.99 
1.30 
1.97 

56  34.6 
56    3.4 
55  33.1 

-1.30 
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9 
9 
9 
9 


7 
9 
11 
13 
15 
17 
19 
31 
34 
936 
9  38 
930 
9  33 
9  34 
936 
938 
9  40 
9  4« 
9  44 
9  46 
9  48 
9  .50 
9  .53 
9  51 
9  .51) 


18.43 
35.10 
31.46 
.37.51 
43.34 
48.66 
53.77 
58..56 
3.04 
7.30 
11.05 
14.59 
17.83 
30.74 
33.35 
35.66 
37.66 
39.3<5 
30.76 
31.86 
.33.66 
:):|.16 
33.37 
33.3! » I 
.3^9I  I 


9.1148 
9.1087 
9.1094 


9.0899 
9UN77 


9.6779 
9UI798 
9.8868 
9.8818 
9.8084 
9.8519 
9.8481 
9iMI8 
94059 
9.8388 
9.0958 
9.0968 
9.8158 
9.0108 
9.0859 
9.0011 
1.9889 
1.9913 


'N,31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
19 
19 
19 
19 
19 
19 
19 
16 
18 
18 
18 

>  16 

I  18 
.N.I7 


ft 

8J54 
5.479 
5.580 
5.708 
5.891 
5J36 
6.050 
6.189 
6.973 
6.383 
8.493 
8.609 
6.708 
8.815 
8.999 
7.097 
7.130 
7.939 
7.333 
7.433 
7.539 
7.831 
7.798 
7.1 


31  38.1 

7.991 

33  40.0 

8.814 

15  36.4 

8.107 

7  37.3 

8.199 

59  13.5 

8.991 

50  .53.3 

8Je9 

43  36.7 

8.471 

33  55.8 

8.558  • 

35  19.7 

8.845 

16  38.4 

6.739 

7  5Ii) 

8.817 

.59    0.4 

8J00 

50    3.9 

8.983 

41    3.4 

9.066 

31  56.0 

9.147 

33  44.8 

9.997 

13  38.8 

9.308 

4    8.1 

9J84 

.54  43.7 

9.489 

45  13.7 

9.538 

.35  .38.3 

9.813  1 

35  59.3 

9.888 

16  15.7 

9.781 

6  374) 

9.839  , 

.56  35.8 

9J83 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsoeDftion. 

Difllfor 
1  Minute. 

Declination. 

DULfor 
1  Minute. 

Hour. 

Right  Asoenalon. 

IMfllfor 
1  Minute. 

DflellBAtion. 

DUK  for 
1  Minute. 

THUKSDAT  9. 

• 

SATUBDAT  11. 

b     m     » 

• 

N.17  5^  35.8 

II 

h    m     • 

• 

_    ^      'J.* 

fi 

0 

9  56  32.91 

iJ9ia 

9.903 

0 

11  27  24.80 

1.8151 

N.  8  55  5a7 

19.311 

1 

9  58  32.24 

1.9806 

17  46  39.5 

9.974 

1 

11  29  13.64 

1.8198 

8  43  34.1 

19.349 

2 

10    0  31.29 

1.9818 

17  36  38.9 

10.044 

2 

11  31    2.34 

1.8106 

8  31  12.6 

19.373 

3 

10    2  30.06 

1.9771 

17  26  34.2 

10.119 

3 

11  32  50.91 

1.8085 

8  18  49.3 

19.403 

4 

10    4  28.54 

1.9794 

17  16  2.5.4 

*  10.160 

4 

1 1  34  39.36 

1.8005 

8    6  24.3 

19.439 

5 

10    6  2a74 

1^878 

17    6  12j6 

10.946 

5 

1 1  36  27.69 

1.8045 

7  53  57.5 

19.461 

6 

10    8  24.G7 

1.9839 

16  55  55.9 

10.319 

6 

11  38  15.90 

1.8095 

7  41  29.0 

19.488 

7 

10  10  22.32 

1.9686 

16  45  35.2 

10.377 

7 

11  40    3.99 

1.8007 

7  28  58.9 

19.615 

8 

10  12  19.70 

IJMO 

16  35  10.7 

10.440 

8 

11  41  51.98 

1.7989 

7  16  27.2 

19.549 

y 

10  14  laso 

1J496 

16  24  42.4 

10.503 

9 

1 1  43  39.86 

1.7979 

7    3  53.9 

19.567 

JO 

10  16  13.G4 

1.9461 

16  14  10.3 

10.566 

10 

1 1  45  27.64 

1.7955 

6  51   19.1 

19.509 

11 

10  18  10.21 

1.9407 

16    3  34.5 

10.097 

11 

11  47  15.32 

1.7938 

6  38  42.8 

19.617 

12 

10  20    6.52 

1.8363 

15  52  55.1 

10.687 

12 

11  49    2.90 

1.7999 

6  26    5.0 

19.641 

13 

10  22    2.57 

1.9390 

15  42  12.1 

10.746 

13 

1 1  50  50.39 

1.7908 

6  13  25.9 

19.064 

14 

10  23  58.36 

1.0978 

15  31  2.5.6 

10.805 

14 

1 1  52  37.80 

1.7806 

6    0  45.4 

19.087 

15 

10  25  53.90 

1.9836 

15  20  3.5.5 

10.863 

15 

1 1  54  2?.13 

1.7889 

5  48    3.5 

19.709 

JO 

10  27  49.19 

1.9194 

15    9  42.0 

10.919 

16 

11  56  12^38 

1.7869 

5  35  20.3 

19.730 

17 

10  29  44.23 

1.9159 

14  58  45.2 

10.975 

17 

11  57  59.56 

1.7868 

5  22  35.9 

19.750 

18 

10  31  39.02 

1.9119 

14  47  4.5.0 

11.031 

18 

1 1  59  46.G7 

1.7847 

5    9  50.3 

19.770 

M) 

10  33  a}.57 

1.9079 

14  36  41.5 

11.085 

19 

12     1  33.72 

1.7636 

4  57    3.5 

19.789 

20 

10  a5  27.88 

IJOOO 

14  25  34.8 

11.138 

20 

12    3  20.70 

1.7895 

4  44  15.6 

19.806 

21 

10  37  21.96 

1.8903 

14  14  24.9 

11.191 

21 

12    5    7.62 

1.7816 

4  31  26.5 

19.897 

22 

10  39  15.80 

1.8864 

14    3  11.9 

11.949 

22 

12    6  54.49 

1.7f07 

4  18  3a4 

19.843 

2:j 

10  41    9.41 

P] 

1.8910 

N.13  51  55.9 

• 

:  10. 

11.999 

23 

12    8  41.31 
St 

1.7399 

FNDATi 

N.  4    5  45^3 
r  12. 

19.858 

0 

10  43    2.80 

1.8879 

N.13  40  36.9 

11.349 

0 

12  10  28.08 

1.7799 

N.  3  52  53.3 

19376 

1 

10  44  55.96 

1.8849 

13  29  14.9 

11.399 

1 

12  12  14.81 

1.7786 

3  40    0.3 

19.891 

2 

10  46  48.90 

1.8806 

13  17  49.9 

11.441 

2 

12  14     1.51 

1.7781 

3  27    6;} 

19.907 

3 

10  48  41.62 

1.8709 

13    6  22.0 

11.488 

3 

12  15  48.18 

1.T776 

3  14  11.5 

194191 

4 

JO  50  34.13 

1.8734 

12  54  51.3 

11J»5 

4 

12  17  34.82 

1.7779 

3    1  15.8 

19.034 

5 

10  52  26.43 

1.88B0 

12  43  17.8 

11.581 

5 

12  19  21.44 

1.7788 

2  48  19.4 

19.947 

G 

10  54  18.52 

1.8066 

12  31  41.6 

11.096 

6 

12  21    8.04 

1.7765 

2  35  22.2 

19JK0 

7 

10  56  10.41 

1.8639 

12  20    2.7 

11.670 

7 

12  22  54.62 

1.7763 

2  22  24.3 

19.971 

8 

10  58    2.10 

I.8B08 

12    8  21.2 

11.714 

8 

12  24  41.19 

1.7789 

2    9  25.7 

19Jtt 

9 

10  59  53.59 

1.8B06 

11  .56  37.0 

11.757 

9 

12  26  27.76 

1.7761 

1  56  26.4 

19.903 

10 

II     1  44.89 

1.8634 

11  44  50.3 

11.799 

10 

12  28  14.32 

1.7761 

1  43  26.5 

13.003 

11 

1 1     3  36.00 

1.8609 

11  33     1.1 

11.841 

II 

12  30    0.89 

1.7709 

1  30  26.0 

13U>19 

12 

11     5  26.92 

1.8479 

11  21     9.4 

11.889 

12 

12  31  47.46 

1.7763 

1   17  25.0 

13.091 

13 

11     7  17.66 

1.8449 

11     9  15.3 

11.991 

13 

12  33  34.04 

1.7766 

1    4  23.5 

IS.069 

14 

11     9    8.22 

1.8419 

10  57  18.9 

11.960 

14 

12  35  20.G4 

1.7768 

0  51  21.5 

13407 

15 

11   10  58.61 

1.8383 

10  45  20.1 

11.999 

15 

12  37    7.26 

1.7779 

0  38  19.1 

134H3 

10 

1 1   12  48.82 

1.8366 

10  33  19.0 

19.037 

IG 

12  ;«  53.90 

1.7776 

0  25  16.3 

134H9  ' 

17 

M   14  38.87 

1.8397 

10  21   15.7 

19.074 

17 

12  40  40.57 

1.7781 

N.  0  12  13.2 

13.054 

18 

IMG  28.75 

1.8300 

10    9  10.2 

19.110 

18 

12  42  27.28 

1.7787 

S.  0    0  50i2 

13.069 

1   19 

11   18  18.47 

1.8074 

9  57    2.5 

19.145 

19 

12  44  14.02 

1.7793 

0  13  53.9 

134163 

20 

II  20    8.04 

1.8948 

9  44  52.8 

19.179 

20 

12  46    0.80 

1.7801 

0  26  57.8 

13.087 

21 

II  21  57.45 

l.8» 

9  32  41.0 

19.313 

21 

12  47  A7m 

1.7809 

0  40     1.9 

134170  1 

22 

11  23  46.71 

1.8198 

9  20  27.2 

19.947 

22 

12  49  34.51 

1.7818 

0  53    6.2 

134»79 

2;) 

1 1  2.1  35.a3 

1.8174 

9    8  11.4 

19.979 

2:^ 

1  24 

12  51  21.45 

1.7807 

1     6  10.6 

1S.074 

24 

1 1  27  24^ 

1.8161 

N.  8  55  5.3.7 

19  J)  11 

12  .5.3    8.44 

1.7838 

8.   1   19  15.1 

13.076 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diftfor 
iHfaratA. 


DeolinaiioiL 


Dm.  tot 

llClnato 


Eloar. 


Right  Asoenaion. 


Difffor 
IMionto. 


DeeUnatloii. 


Difffbr 
IMiDuie 


0 

I 

3 

3 

4 

5 

6 

7 

8 

9 

10 

II 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  18. 


12  53 
12  54 
12  56 

12  58 

13  0 


•13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


2 

3 

5 

7 

9 

II 

12 

14 

16 

18 


13  20 
13  21 
13  23 
13  25 
13  27 
13  29 
13  30 
13  32 
13  34 


• 

8.44 
55.50 
42.63 
29.82 
17.09 

4.45 
51.89 
39.42 
27.05 
14.77 

2.60 
50.54 
38.59 
26.76 
15.05 

3.47 
52.02 
40.70 
29.52 
18.48 

7.00 
56^ 
46.30 
35.89 


• 

1.7838 
1.7849 
1.7800 
1.7879 
1.7808 
1.7908 
1.7914 
1.7930 
1.7948 
1.7983 
1.7981 
1.7999 
1.0018 
1.8038 
1.8068 
1.8081 
1.8103 
1.8195 
1.8148 
I.8irj 
1.8199 
IJBSSb 
1.8959 
1JB78 


8. 


f*  H 

19  15.1 

1  32  19.6 

1  45  24.1 

1  58  28.6 

2  11  33.0 
2  24  37.3 
2  37  41.5 

2  50  45.5 

3  3  40.2 
3  16  52.7 
3  29  55.9 
3  42  58.7 
3  56    1.1 


4 
4 
4 
4 
5 
5 


9 

22 

35 

48 

1 

14 
5  27 
5  40 


ai 

4.6 
5.6 
6.1 
5.9 
5.1 
3.6 
1.4 


a 


5  52  58.4 

6  5  54.6 
6  18  50.0 


TUESDAY  14. 


13  36 
13  38 
13  40 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  54 
13  56 
13  58 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


0 
2 
4 

6 
8 
9 
II 
13 
15 
17 
19 


14  21 


25.64 

IJB30B 

15.56 

1.8935 

5.66 

1.8308 

55.95 

1.8307 

46.43 

1.8498 

37.09 

1.8408 

27.94 

1.8499 

19S19 

1.8698 

10.25 

1.8581 

1.72 

1.0608 

53.40 

1.8039 

45.30 

1.8008 

37.41 

1.8704 

29.75 

1.8743 

22.33 

1.8780 

15.14 

1.8099 

8.19 

1.8009 

1.49 

1.800J 

55.03 

1.8944 

48.82 

1.8087 

4^87 

1.0031 

37.19 

1.9075   ' 

31.77 

1.9190 

26.63 

1.9180 

21.76 

1J919 

8.  6 
6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
II 
11 
S.1I 


31  44.5 

44  38.1 
57  30.6 
10  22.1 
23  12.5 
36  1.8 
48  49.9 

1  36J 
14  22.5 
27  6.8 
39  49.8 
52  31.4 

5  11.5 
17  50.1 
30  27.1 
43  2.5 
55  36.3 

8  8.4 
20  38.7 
33    7.2 

45  33.8 
57  58.5 
10  21.2 
22  41.9 
35    0.5 


13.075 

xzjyjb 

13.075 

13.074 

13.073 

13.071 

130)68 

13.084 

13.080 

13.058 

13.050 

13.044 

13.037 

13.090 

\2M\ 

130)19 

13.009 

19.999 

19.981 

190)09 

19.958 

19.943 

19.930 

19.918 


19.901 
19.804 
19.867 
19.849 
19.831 
190)19 
19.799 
19.779 
19.750 
19.798 
19.706 
19.881 
19.866 
19.830 
19.804 
19.577 
19.549 
19.590 
19.490 
19.459 
19.497 
19.395 
19.309 
190197 
19.999 


0 
I 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

.9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  16. 


b  n 

14  21 
14  23 
14  25 
14  27 
14  29 
14  31 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  56 

14  56 

15  0 
15  2 
15  4 
15  6 


21.76 
17.17 
12.87 
8.85 
5.12 
1.69 
58.57 
55.75 
53.24 
51.05 
49.18 
47.63 
4<i.40 
45.50 
44.94 
44.73 
44.86 
45.33 
4^15 
47.33 
48.87 
50.77 
53.03 
55.67 


.9919 


Ja54 


.9454 
0M06 


J881 
.9715 
.9788 


.9879 


9.0060 
90)108 
90)167 
901997 
9.0987 
90»47 
9J0408 
9J0471 


8. 


8. 


f35' 


0.5 


1  47  ia9 

1  59  31.2 

2  11  43.2 
2  23  52.9 
2  36  0.2 


5.0 
7.3 
7.1 
4.3 


2  48 

3  0 
3  12 
3  24 
3  35  58.8 
3  47  50.6 

3  59  3!>.6 

4  11  25.7 
4  23  8J) 
4  34  49.1 
4  46  26.2 

4  58  0.1 

5  9  30.9 
5  20  58.4 
5  32  22.6 
5  43  43.3 

5  55  0.6 

6  6  14.4 


THUESDAY  16. 


15  8 
15  II 
15  13 
15  15 


15 
15 


17 
19 


15  21 
15  23 
15  25 
15  27 
15  29 
15  31 
15  34 
15  36 
15  38 
15  40 
15  42 
15  44 
15  47 
15  49 
15  51 
15  53 
15  55 

15  57 

16  0 


58.68 
2.07 
5.84 
9.99 
14.53 
19.46 
24.79 
30.51 
36.64 
43.17 
50.10 
57.44 
5.20 
1037 
21.96 
30.97 
40.41 
50J27 
0.55 
11.26 
22.41 
33iK) 
16.01 
58.46 
11.35 


19.909 

19.968 

19.919 

19.181 

19.149 

19.101 

190)59 

190)17 

11975 

11.931 

11.888 

11.840 

11.799 

11.744 

11.095 

1I0H4 

\\A 

110 

11.^ 

11.431 

11.374 

11.317 

\\A 

11.1 


90)634 

8. 16  17  24.5 

11.138 

90)687 

16  28  30.9 

110776 

90)808 

16  39  33.6 

110)13 

90)794 

16  50  32.5 

10J48 

907789 

17    1  27.5 

10483 

9.0806 

17  12  18.5 

10415 

90)991 

17  23    5.3 

10.746 

9.8988 

17  33  48.0 

10477 

9.1065 

17  44  26i} 

10407 

9.1199 

17  55    Oi) 

10435 

9.1109 

18    5  30.8 

10.489 

9.1958 

18  15  56.3 

10488 

9.1387 

18  26  17.3 

10419 

9.1387 

18  36  33.7 

10.934 

9.1487 

18  46  45.4 

10.155 

9.1537 

18  56  52.3 

10475 

9.1808 

19    6  54.4 

9493 

9.1878 

19  16  51.5 

94)0 

9.1749 

19  26  43.6 

9490 

9.1891 

19  36  30.6 

9.741 

9.1894 

19  46  12.5 

9454 

9.1987 

19  55  49.1 

9.685 

9.9039 

20    5  20.3 

9.475 

9.9119 

20  14  4ai 

9484 

94185 

8.20  24    6.4 

9499 
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IX. 


GRBENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  ABotasioii. 


DiAfor 
llClnnte. 


DeoUnfttion. 


DUtfor 
IHinnte. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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33;)0 
41.73 
50.12 
58.46 

6.76 
15.03 
23.27 
31.48 
39.67 
47.84 
56<00 

4.15 
12.30 
20.45 
28.61 
36.78 
44.96 
53.16 


9.1401 

9.1477 

9.1483 

9.1451 

9.1440 

9.1490 

9.1418 

9.1400 

9.1401 

9.1304 

9.1387 

9.1981 

9.1376 

9.1371 

9.1387 

9.1383 

9.1381 

9.13S0 

9.1358 

9.1358 

9.1390 

9.1361 

9.1363 

9.1365 

9.1366 


N.  0 
0 
1 
1 
1 
1 
2 
2 
2 
2 

3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
N.  6 


36  43.3 

52  30.1 

8  15.9 

0.7 

44.3 

26.6 

7.6 

47.2 

25.2 

1.6 

36.3 

9.3 

40,5 

9.7 

15  36!9 

31  2.0 
46  24.9 

1  45.6 
17  3.9 
19.8 
33.2 
44.1 
52.4 

32  57.9 
48    0.6 


24 
39 
55 
11 
26 
42 
58 
13 
21> 
44 
0 


32 

47 

2 

17 


1A.711 

15.733 
15.753 
15.779 
15.788 
15.803 
15.816 
15.897 
15.836 
15.847 
15.853 
15.850 
15.863 
15.685 
15.665 
15.864 
15.869 
15.650 
15.653 
15.846 
15.838 
15.608 
15.816 
15.( 


15.787 
15.779 
15.755 
15.737 
15.716 
15.804 
15.879 
15.647 
15.890 
15.509 
15.564 
15.535 
15.503 
15.470 
15.436 
15.400 
15.363 
15.395 
15.985 
15.944 
15JM0 
15.160 
15.115 
15.068 
15.091 


BIfht 


DUtlbr 
llOnate. 


TTooHiiitlflii 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


DUtlbr 
IMIante. 


MONDAY  27. 


h    n 

1  37 
1  40 
1  42 
1  44 
1  46 
1  48 
1  50 
1  52 
1  54 
1  57 

1  59 

2  1 


2 
2 
2 
2 


3 

5 

7 

JO 


2  12 
2  14 
2  16 
2  18 
2  20 
2  22 
2  25 
227 


• 

■ 

53.16 

9.1388 

\^ 

9.1378 

9.63 

9.1978 

17.92 

9.1385 

26.25 

9.1301 

34.61 

9.1307 

43.01 

9.1404 

51.46 

9.1413 

5,9.97 

9.1489 

H..^ 

9.1439 

17.15 

9.1449 

25.84 

9.1463 

34.59 

9.1485 

43.42 

9.1477 

52.32 

9.1400 

J.:)0 

9.1503 

10,36 

9.1517 

19.51 

9.1539 

28.75 

9.1547 

3a08 

9.1563 

47.51 

9.1580 

57.04 

9.1587 

6.67 

9.1614 

ia4i 

9.1831 

N.  ^4^ 
7    3 

7 
7 
7 
8 
8 


17 
32 
47 
2 
17 
8  31 

8  46 
1 

15 
930 

9  44 
9  58 

10  13 
JO  27 
10  41 
10  55 


9 
9 


11 
11 
11 


9 
23 
37 


11  50 


12 
N.12 


4 
18 


It 
0.6 

0.4 
57.3 
51.2 
4J.9 
29.4 
13.7 
54.6 
32.1 

6.2 
36.7 

3.6 
26.8 
46.2- 

1.8 

ia5 

21.1 
24.7 
24.2 
19.5 
10.5 
57.1 
39.3 
17.1 


TUESDAY  28. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


29 
31 
33 
35 
38 
40 
42 
44 
46 
49 
51 


2  53 
2  55 
2  57 
2  59 
2 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


4 
6 
8 
10 
13 
15 
17 
19 
22 


26.25 
36.21 
46J29 
56.48 

6.79 
17.23 
27.80 
38.50 
49.33 

0.29 
11.39 
22.63 
34.02 
45.55 
57.22 

9.04 
21.01 
33.14 
45.42 
57.86 
10.45 
2:).20 
36.11 
49.18 

2.42 


9.1860 
9.1870 
9.1680 
9.1700 
9.1790 
9.1751 
9.1779 
9.1704 
9.1816 
9.1838 
9.1889 
9.1886 

8aoio 

9.1934 
9.1968 
9.1083 
9.9008 
9.9034 


N. 


9.9086 
9.9118 
9.9138 
9.9165 
9.9109 


N. 


2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 


31  50.4 
45  19.1 
58  43.0 
12  2.2 
25  16.6 
38  26.1 
51  30.6 
4  30.1 
17  24.5 

30  1.3.8 
42  57.9 
55  36.7 

8  10.1 

20  38.1 
33  0.7 
45  17.7 
57  2S).I 

9  34.9 

21  34.9 
33  29.1 
45  17.5 
57    0.0 

8  36.5 
20    7.0 

31  31.3] 


II 

154191 
14.979 
14.083 
14.879 
14.610 
14.785 
14.710 
14,654 
14.507 
14.538 
14.478 
14.417 
14J55 
14.909 
14,997 
14.161 
14.004 
UJfM 
13J»7 
13.686 
13.813 
13.740 
13.887 
13.563 


13.517 
13.438 
13.350 
13.980 
13.190 
13.117 
13.033 
19.049 
19U04 
19.776 
19J01 
19.809 
19.519 
19.499 
19.330 
19.937 
19.143 
19.046 
11.098 
11.855 
11.757 
11.858 
11.558 
11.457 
IIJ54 
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• 

GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

BOBT. 

UghtAMMdOB. 

DiSfor 
lliinate. 

DMlinAtioii. 

DUE  for 
IMinato. 

Honr. 

BichiAaoMsira. 

DUtfor 
lMi]iot«w 

DeolHiaUwi 

DUtfor 
IMlBUte. 

WEI 

^NESD 

AY  29. 

FRIDAY  81. 

0 

h    B     ■ 

3  22    2.42 

• 

9.9980 

N.I7  3l'  3l".3 

/I 
1]J54 

0 

h     m     • 

5  11  49.02 

• 
9.3431 

NSit  21  4^.8 

5.449 

1 

3  24  15.82 

9.9947 

17  42  49.5 

11.951 

1 

5  14    9.65 

9.3447 

24  27  11.2 

5.303 

3 

3  26  29^ 

9.9975 

17  54     1.5 

11.147 

2 

5  16  30.38 

9J403 

24  32  25.2 

5.163 

3 

3  28  43.12 

9.9303 

18    5    7.2 

11.049 

3 

5  18  5IJ20 

9.3470 

24  37  30.8 

6.093 

4 

3  30  57.02 

9.9331 

18  16    6.6 

10.937 

4 

5  21  12.11 

9.3401 

24  42  28.0 

4.688 

5 

3  33  11.09 

9Ji368 

18  20  59.6 

10.699 

5 

5  2:)  33.09 

9JS03 

24  47  ia7 

4.749 

6 

3  35  25.32 

9.9360 

Id  37  46.1 

10.791 

6 

5  25  54.15 

9.3510 

24  51  57.0 

4J01 

7 

3  37  39.72 

9.9415 

18  48  26.1 

10.019 

7 

5  28  1.5.28 

9.3596 

24  56  28.8 

4.456 

8 

3  39  54.30 

9.9444 

18  58  59.6 

10.503 

8 

5  30  36.48 

9J530 

25    0  52.0 

4J10 

9 

3  42    9.05 

9.9473 

19    9  26.5 

IOJI09 

9 

5  :«  57.75 

9.3549 

25    5    6.7 

4.173 

10 

3  44  23.97 

9.9901 

19  19  46.7 

10.980 

10 

5  35  19.07 

9.3550 

25    9  12.8 

4400 

11 

3  46  39.06 

9J9598 

19  30    0.1 

10.167 

11 

5  37  40.44 

9J567 

25  13  10.3 

3.686 

12 

3  48  54.31 

9.9&57 

19  40    6.7 

10Jft53 

12 

5  40    1 J7 

9.3575 

25  16  59.3 

3.745 

13 

3  51    9.74 

9.9&60 

19  .50    6.5 

9.030 

13 

5  42  2:1.34 

9.3568 

25  20  39.7 

3.001 

14 

3  53  25.34 

9.9614 

19  59  59.4 

9393 

14 

5  44  44.85 

9J566 

25  24  11.4 

3.457 

15 

3  55  41.11 

9.9049 

20    9  45.3 

9.707 

15 

5  47    6.39 

9.3503 

25  27  34.5 

3.313 

16 

3  57  57.05 

9.9070 

20  19  24.2 

0.500 

16 

5  49  27.90 

^,^1^9^ 

25  30  49.0 

3.160 

17 

4    0  13.15 

9.9006 

20  28  56.1 

9.479 

17 

5  51  49.56 

9.3009 

25  33  54.8 

ZMi 

18 

4    2  29.43 

9.9797 

20  38  20.9 

9.354 

18 

5  54  11.18 

9J004 

25  36  51i) 

9.870 

19 

4    4  45.88 

9.9755 

20  47  38.6 

9.934 

19 

5  56  32.81 

9.3000 

25  39  40.3 

9.730 

20 

4    7    2.49 

9.9763 

20  56  49.0 

9.113 

20 

5  58  54.45 

9.3007 

25  42  20.1 

9.501 

21 

4    9  19i27 

9.9611 

21     5  52.1 

8.991 

21 

6    1  l&IO 

9J006 

25  44  51.2 

9v440 

22 

4  11  3&22 

9.9830 

21  14  47.9 

8.000 

22 

6    3  37.75 

9J007 

25  47  lao 

9.301 

23 

4  13  53.33 
THl 

9.9665 

JRSD^ 

N.21  23  36.4 
LT  30. 

8.747 

23 

6    5  59.39 
SATUED 

9.3000 

•AY,  A 

N.25  49  270) 
.UGUST  1. 

0.157 

0 
1 

4  16  10.60 
4  18  28.04 

9J6B3 
9.tM0 

N.21  32  17JS 
21  40  51.2 

8.400 

01 

6    8  21.02  1 

9.3003  ' 

N.25  51  32.4 

94)19 

2 

4  20  45.64 

9.9040 

21  49  17.4 

6.373 

3 

4  23    3.39 

9.9379 

21  57  36.0 

8.947 

4 

4  25  21.30 

9.9006 

^2    5  47.0 

6.110 

5 

6 

4  27  39.37 
4  29  57.59 

9.3094 
9.3049 

22  13  50.3 
22  21  45.9 

7J0I 
7.609 

PHASES 

OP  TJ 

BE  MOON 

• 

7 
8 

4  32  15.96 
4  34  34.48 

9J074 
9.3000 

22  29  33.8 
22  37  14.0 

7.734 
7i(05 

9 

4  36  53.15 

9J193 

2<2  44  46.4 

7.475 

d       h 

in 

10 

4  39  t\M 

9.3147 

22  52  11.0 

7UM3 

i 

1  New  Moon 

.    .  Ji 

ily      5    15    i 

$8.5 

11 
12 

4  41  30il2 
4  43  50.02 

9J171 
9JI94 

22  50  27.6 

23  6  36.3 

7.911 

4 

]>  First  Quart< 

9r.    .    . 

.    13    17    ' 

28.9 

13 

4  46    9.25 

9.3917 

2;}  13  37.0 

0.945 

( 

3  Full  Hood 

.    .    • 

.    21      1    1 

54.1 

14 

4  48  28.62 

9.3930 

23  20  29.7 

0.610 

( 

t  LafltQtiarte 

r  .    .    . 

.    27    16    : 

».6 

15 

4  50  48.12 

9J961 

23  27  14.4 

6.on 

^B                                                   • 

16 
17 

4  53    7.75 
4  55  27.50 

QJSftk 

23  33  51 0 

A.&4ft 

9.3303 

2:)  40  19.5 

9m9Vt 

0.407 

. 

18 

4  57  47.38 

9..1393 

23  46  39.8 

0^171 

d       h 

19 

5    0    7.38 

9J349 

2)  52  52.0 

0.134 

< 

[  A|iogee  •    • 

.    .  Ji 

ily    11      64 

20 

5    2  27.49 

9J06I 

23  58  5,5.9 

5.907 

< 

r  p^riffoe  • 

9           9           0 

.    23     5.0 

21 

5    4  47.71 

9J370 

24    4  51.6 

5.850 

22 

5    7    8.04 

9J307 

24  10  mo 

5.791 

23 

5    9  28.48 

9.3415 

24  16  18.1 

5J6B 

24 

5  11  49.02 

9.3431 

N.24  21  48.8 

9^^/Vm 
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XIII. 


OBBB]MWI0H  MEAN^  TIMB. 

LUNAR  DUn'ANCES. 

• 

• 

• 

1 

Name  and  Direction 
of  Object. 

• 

Noon. 

P.L 
of 

Dur. 

mb- 

P.L. 

of 

Diff. 

Vlk. 

P.  L. 

of 

Dlir. 

IXb- 

P.L 
of 

Dlir. 

a  AquiliB 
Fomalhaut 
aPegasi 
Venus 

Sun 

W. 
W. 

w. 

E. 
E. 

101  21  13 
70  27    7 
53  41  49 
35  53  41 
57  12    2 

3067 
9693 
3078 
9843 
9754 

O          t         If 

102  46    3 
72    5  31 
55  10  25 
34  20    9 
55  36  34 

3985 
9696 
3060 
9859 
9769 

lOl  id  32 
73  43  50 
56  39  24 
32  46  48 
54     1  16 

8306 

9630 
3043 
9861 
9771 

ia5  34'  3# 
75  22    4 
53    8  44 
31  13  39 
52  26  10 

3397 
9635 
3098 
9868 
9779 

2 

Fomalhaut 
a  Pegasi 
a  Arietis 

Bun 

W. 
W. 
W. 
E. 

83  31  29 
65  39    3 
22  16  53 
44  33  24 

9663 

9984 
3989 
9893 

85    8  58 
67    9  36 
23  41  26 
42  59  26 

967J 
9980 
3188 
9839 

86  46  17 
68  40  14 
25    7  49 
41  25  40 

9678 
9977 
3114 
9849 

88  23  26 
70  10  56 
26  35  41 
39  52    6 

9686 
9974 
3056 

9859 

3 

Fomalhaut 
a  Pegasi 
a  Arietis 

Sun 

W. 
W. 
W. 
E. 

96  26  28 
77  44  36 
34    9  22 
32    7  31 

9730 
9981 
9888 

99J4 

98    2  28 
79  15  13 
35  41  56 
30  35  17 

9740 
9985 
9871 
9016 

99  38  15 
80  45  45 
37  14  52 
29    3  19 

9750 
9980 
9857 
9998 

101  13  48 
82  16  12 
38  48    6 
27  31  36 

9761 
9904 

9846 
9941 

4 

Fomalhaut 
a  Pegasi 
a  Arietis 

Bun 

W. 
W. 
W. 
E. 

109    7  49 
89  46  26 
46  36  51 
19  57  23 

9881 
3039 
9891 
3019 

no  41  49 
91  15  59 
48  10  51 
18  27  34 

9835 
3043 
9891 
3040 

112  15  31 
92  45  19 
49  44  51 
16  58  11 

8849 
3059 
9899 
3065 

1 13  48  55 
94  14  27 
51  18  50 
15  29  19 

9864 
3064 
9804 
3096 

7 

Sun 

Re^ulus 
Spica 
Ajitares 

VV. 
E. 
E. 
E. 

16    4  54 

27  59  13 

81  57    0 

127  51  28 

3994 
993i 
9883 

9881 

17  29  13 

26  27  34 

80  24  20 

126  18  45 

3993 
9950 
9893 
9891 

18  53  33 

24  56  18 

78  51  52 

124  46  14 

3994 
9960 
9903 
9889 

20  17  52 

23  25  26 

77  19  37 

123  13  54 

»96 
9900 
9919 
9908 

8 

Sun 
Spica 
Ail  tares 

W. 
E. 
E. 

27  18  21 

69  41  23 

115  35     1 

3399 
9960 
99&1 

28  42    7 

68  10  20 

114    3  47 

3398 
9968 
9950 

30    5  46 

66  39  28 

112  32  43 

3336 

9078 
9967 

31  29  16 

65    8  48 

111     1  49 

3343 
9987 
9076 

9 

Sun 
Spica 
Aji  tares 

W. 

E. 
E. 

38  24  46 

57  38    9 

103  29  48 

3377 
3099 
3013 

39  47  2!) 

56    8  32 

101  59  51 

3384 
3037 
3019 

41  10    4 

54  39    5 

100  30    2 

3390 
3044 
3096 

42  32  32 
53    9  47 
99    0  21 

3306 
3059 
3039 

10 

Sun 
Spica 
Aji  tares 

W. 
E. 
E. 

49  23  12 
45  45  34 
91  33  46 

3493 
3087 
3059 

50  45    2 
44  17    8 

90    4  46 

3497 
3004 
3064 

52    6  48 
42  48  51 
88  35  52 

3431 
3101 
3068 

53  28  29 
41  20  42 
87    7    3 

3435 
3106 
3071 

11 

Sun 

Regulns 
Spica 
Antares 

W. 
W. 

E, 
E. 

60  16    0 
21     8  17 
.34     1  51 
79  43  56 

3447 
3177 
3139 
3085 

61  37  23 
22  34  54 
32  34  29 
78  15  28 

3449 
3167 
3147 
3086 

62  58  44 
24     1  43 
31     7  16 
76  47    1 

3450 
3158 
3154 
3087 

64  20    4 
25  28  43 
29  40  12 
75  18  35 

3450 
3151 
3169 
3087 

12 

Sun 

Regulus 
Antares 
a  AquilflB 

W. 
W. 
E. 
E. 

71     6  49 

32  45  48 

67  56  28 

112  47  22 

3446 
3118 
3085 
4096 

72  28  14 

34  13  36 

66  28    0 

111  36    8 

3443 
3113 
3089 
4006 

73  49  42 

35  41  30 

64  59  29 

110  24  33 

3440 
3107 
3081 
3983 

75  11  13 

37    9  31 

63  30  56 

109  12  37 

3436 
3101 
3078 
3964 

13 

Sun 
Regulus 
An  til  res 
a  Aquilm 

W. 
W. 
E. 
E. 

82    0    0 

44  31  27 

56    7    7 

103    8  22 

3419 
3069 

3067 
3878 

83  22    3 

46    0  15 

54  38    5 

101  54  40 

3406 
3009 
3059 
3863 

84  44  13 

47  29  11 

53    8  57 

100  40  43 

3390 
3054 

3047 
38« 

86    6  31 
48  58  17 
51  39  42 
99  26  31 

3301 
8046 
304O 
3835 
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GBBBKWIOH  ULRAK  TIMB. 


LUNAB  DISTANCES 


|1 


Nftne  Mid  Dlraetion 
of  ObjMi. 


J     aAquiln  W. 

Fomalhaut  W. 

a  Pegasi  W* 

Vbhos  E  . 

Son  E. 

Fomalbaut  W. 

a  Pef^t  W. 

a  Arietis  W. 

Sun  E. 

3     Fomalhaut  W. 

a  Pepiai  W. 

a  Anetia  W. 

Hoif  E. 

Fomalbaut  W. 

a  Pepai  W. 

a  Anetis  W. 

Son  E. 

Suif  W. 

Ee|pilus  E . 

Spica  E . 

Antarea  £. 

8  Soil  W. 
Spica  E . 
Aiitarea  E. 

9  Suit  W. 
Spiea  E . 
Antarea  E. 

10  Son  W. 
Spica  E  • 
Ajitarea  E. 

11  Son  W. 
Ref(ulua  W. 
Spica  E . 
Ajitarea  E . 

19     Son  W. 

Regulua  W. 

Anterea  E . 

aAquibn  E. 

13    Suit  W. 

Regolua  W. 

ADtarea  £  • 

aAquiln  E. 


Midnight. 

P.L. 
of 

Diff. 

O         1       n 

106  58  17 
77    0  12 
59  38  22 
29  40  41 
50  51  14 

3361 
9640 
3016 
9979 
9767 

90    0  25 
71  41  41 
28    4  45 
38  18  45 

9094 
9973 
3007 
9861 

102  49    7 
83  46  32 
40  21  34 
2(1    0    9 

9779 
3001 
9838 
90M 

115  22    0 
95  43  21 
52  52  47 
H    1    5 

9879 
3075 
9996 
3136 

21  42    8 

21  55    1 

75  47  34 

121  41  45 

3300 
3014 
9993 
9016 

32  52  38 

63  38  19 

109  31     6 

3350 
8996 

9984 

43  54  53 
51  40  39 

97  30  48 

3409 
3060 
3038 

54  50    6 
39  52  40 

85  38  18 

3438 

3113 
3075 

65  41  24 
26  55  51 
28  13  17 
73  50  10 

3450 
3J43 
3170 
3067 

76  32  49 

38  37  39 

62    2  19 

108    0  22 

3439 
3006 

3074 
3945 

87  28  58 
50  27  33 
50  10  19 
96  12    5 

3383 
3038 
9034 
3891 

P.L. 

XVi^ 

of 

Diff. 

o 

/    // 

108  21  30 

3376 

78  38  13 

9646 

61 

8  15 

3006 

28 

7  55 

9880 

49 

16  29 

9796 

91 

37  13 

9709 

73 

12  27 

9974 

29 

34  49 

9968 

36  45  36 

9879 

104  24  11 

9784 

85 

16  44 

3007 

41 

55  13 

9831 

24  28  59 

9969 

116  54  46 

9896 

97 

12    1 

3088 

54  26  41 

9898 

12  ;)3  39 

3186 

23 

620 

3304 

2025    6 

3041 

74 

15  44 

9831 

120 

9  47 

8996 

34 

15  52 

3357 

62 

8    1 

3064 

108 

033 

9981 

45 

17    7 

3408 

50 

W  40 

3086 

96 

1  22 

3044 

56  11  39 

3441 

38  24  46 

3119 

84 

9  28 

3078 

67 

2  44 

3449 

28  23    8 

3136 

26  46  32 

3J80 

72  21  45 

3087 

77  54  29 

3498 

40 

5  54 

3089 

60  3:)  38 

3071 

106  47  48 

3998 

88  51  34 

3375 

5! 

56  59 

3089 

48  40  48 

3097 

96  57  25 

3808 

xvm»». 

P.L. 

of 

DlflC 

O           II* 

109  44  14 
80  16    6 
62  38  21 
26,35  22 
47  41  56 

3403 
9651 
9997 
9888 
9805 

93  13  50 
74  43  12 
31    5  42 
95  12  41 

97JI 
9976 
9936 
9889 

105  59    0 
86  46  48 
43  29    0 
2258    7 

8796 
3015 
9887 
9986 

118  27  11 
98  40  25 
56    0  31 
11    7  12 

9919 
3101 
9633 
3943 

24  30  27 

18  55  44 

72  44    5 

118  38    1 

3310 
3071 
9941 
9935 

35  38  58 

60  37  53 

106  30    9 

3364 
3013 
9906 

46  39  15 
48  42  49 
94  32    4 

3414 
3073 
3049 

57  33    9 
36  57    0 
82  41     1 

3444 

3195 
3060 

68  24    5 
29  50  34 
25  19  5i> 
70  53  20 

3449 
3130 
3191 
3067 

79  16  14 

41  34  17 

59    4  53 

105  34  57 

34S3 

3089 
3067 
3011 

90  14  19 
53  26  36 
47  11    9 
95  42  31 

3366 

3019 
3090 
8706 

XXIb. 


Ill  6  2J^ 
81  53  52 
64  8  38 
25    3    1 

46  7  31 

94  50  15 
76  13  55 

32  37  15 

33  39  59 

107  33  33 
88  16  42 
45  2  53 
21  27  35 

119  59  15 
100    8  33 

57  34  16 
9  41  54 

25  54  27 

17  26  59 

71  12  38 

117    6  26 

37    1  56 

59    7  56 

104  59  54 

48    1  16 

47  14    7 

93  2  52 

58  54  36 
35  29  21 
81  12  27 

69  45  26 
31  18  7 
23  53  39 
69  24  55 

80  38    4 

43    2  48 

57  36    3 

104  21  48 

91  37  14 
54  56  25 
45  41  21 

94  27  24 


P.L. 

of 
DiiT. 


9657 


9814 

97S0 
9977 


3001 


3115 
9838 
3316 

3315 
3106 
9960 
9049 

3371 
3091 


3418 
3081 
3064 

3446 

3133 
3089 

3447 
3194 


3066 

3418 
3076 


3804 

3357  i 
3010 
3013 
I78« 
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XV. 


OBEB24WIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1 

1 

P.L, 

P.L. 

P.L 

P.L. 

K«me  and  Diraotion   1 

Noon. 

of 

mih 

of 

Vlh. 

of 

IXh. 

of 

1^ 

14 

of  OoJ^ot. 

Diff. 

Dlft 

Ditr. 

Dim 

Boif 

W. 

93    0  20 

3347 

9l  23'  37 

3338 

95  47    7 

3335 

9;id4§ 

3314 

RegiiluB 

W. 

56  26  25 

3000 

57  56  38 

9990 

59  27    3 

8979 

60  57  42 

3969 

Antfu-es 

E. 

44  11  24 

3006 

42  41  17 

9996 

41  10  59 

3988 

39  40  31 

9979 

a  Aquilifs 

E. 

93  12    5 

3772 

91  56  34 

3761 

90  40  51 

3750 

89  24  57 

3741 

15 

Sun 

W. 

104  12  44 

3953 

105  37  52 

3938 

107    3  16 

9994 

108  28  57 

3909 

Regulus 

W. 

08  34  33 

8907 

70    6  43 

9804 

71  39    9 

9880 

73  11  53 

9867 

Spica 

W. 

15  12  59 

3168 

16  39  47 

3119 

18    7  42 

3065 

19  36  35 

3093 

Antartfs 

E. 

32    5  24 

9035 

30  33  49 

9995 

29    2    2 

9917 

27  30    5 

9909 

a  AqiiilflB 

E. 

83    3    1 

3696 

81  46  12 

3699 

80  29  16 

3686 

79  12  14 

3681 

Fomalhaut 

E. 

114  32  22 

30O7 

113    4    9 

3080 

111  35  35 

3089 

110    6  39 

3044 

16 

Son 

W. 

115  41  50 

3139 

117    9  21 

3115 

118  .37  12 

3009 

120    5  23 

3089 

Regulus 

W. 

81    0    8 

9793 

82  34  45 

9777 

84    9  43 

9769 

85  45    1 

3745 

Spica 

W. 

27  12  18 

9869 

28  45  16 

9845 

30  18  45 

9893 

31  52  43 

880O 

ex  AquiliB 

E. 

72  46    2 

3670 

71  28  43 

3671 

70  11  25 

3674 

68  54  10 

3677 

Fomalhaut 

E. 

102  36  34 

9957 

101    5  27 

9940 

99  a*)  59 

9993 

98    2    9 

9905 

a  Pegasi 

E. 

120    4    3 

xm 

118  40  21 

3994 

117  16    3 

3964 

115  51     9 

3933 

17 

Sun 

W. 

127  31  30 

9996 

129    1  48 

9979 

130  32  27 

9969 

132    3  28 

9943 

Regulus 

W. 

93  46  58 

9663 

95  24  28 

9646 

97    2  21 

9699 

98  40  37 

9619 

Spica 

W. 

39  49  44 

9695 

41  26  31 

9675 

43    3  44 

9656 

44  41  23 

8106 

aAqiiilte 

E. 

62  29  42 

3799 

61  13  26 

3746 

59  57  28 

3768 

58  41  52 

3799 

Fomalhaut 

E. 

90  17  28 

98S» 

88  43  26 

9803 

87    9    2 

9786 

85  34  16 

8770 

a  Pegasi 

E. 

108  38    6 

3097 

107    9  53 

3073 

105  41  10 

3048 

104  11  57 

3035 

18 

Regulus 

W. 

106  57  47 

9597 

108  38  23 

9510 

110  19  23 

3493 

112    0  46 

3477 

Spica 

W. 

52  56  13 

9541 

54  36  29 

9533 

56  17  10 

3504 

57  58  17 

8467 

a  AquilsB 

E. 

52  31  35 

3980 

51  19  36 

4036 

50    8  32 

4099 

48  58  29 

4169 

Fomalhaut 

E. 

77  35  1 1 

9699 

75  58  21 

9678 

74  21  12 

9664 

72  43  44 

9650 

a  Pegasi 

E. 

96  38  51 

9917 

95    6  54 

9898 

93  34  33 

3880 

92     1  48 

9869 

19 

Spica 

W. 

66  30    4 

9401 

68  13  38 

9384 

69  57  36 

8368 

71  41  56 

3353 

Antares 

W. 

20  43  54 

9465 

22  25  57 

9437 

24    8  39 

8413 

25  51  57 

3389 

Fomalhaut 

E. 

64  32    7 

9593 

6  >  53    3 

9585 

61  13  47 

3577 

59  34  20 

8570 

1 

a  Pegasi 

E. 

84  12  40 

9785 

82  37  52 

3773 

81    2  48 

9761 

79  27  29 

9750  . 

70 

Spica 

W. 

80  29    8 

9980 

82  15  37 

9967 

84    2  25 

3354 

85  49  32 

9941 

Antares 

W. 

34  36     1 

9994 

3(i  22    9 

9979 

38    8  40 

3064 

39  55  :3:3 

9949 

Fomalhaut 

E. 

51  15  23 

9558 

49  35  30 

9561 

47  55  42 

3567 

46  16    2 

9576 

a  Pegasi 

E. 

71  27  55 

9716 

69  51  37 

9713 

68  15  15 

3713 

66  38  52 

9714 

a  Arietis 

E. 

1 13  25  48 

9380 

111  41  44 

9363 

109  57  16 

9348 

108  12  26 

9333 

21 

Spica 

W. 

94  49  26 

9189 

96  38  10 

9180 

98  27    8 

3173 

100  16  18 

9164 

Antares 

W. 

48  54  55 

9189 

50  43  .')9 

9178 

52  32  39 

3170 

54  21  .52 

9161 

a  Fe^asi 
a  Arietis 

E. 

58  38  14 

9751 

57    2  42 

9767 

55  27  31 

9785 

53  52  44 

9808  1 

E. 

99  23  23 

9979 

97  36  43 

9963 

95  49  49 

9953 

94    2  41 

3945 

22 

Spica 

W. 

109  24  45 

9135 

111  14  51 

3139 

113    5    2 

3138 

114  55  19 

3188 

Antares 

W. 

63  30  58 

9197 

&5  21  16 

9139 

67  11  41 

3118 

69    2  13 

3115 

a  Arietis 

E. 

85    4  16 

9915 

&3  16  11 

3911 

81  28    0 

3308 

79  39  45 

3806  1 

Aldebarau 

E. 

115  3*a  44 

9140 

1 13  42  46 

3136 

111  52  41 

9131 

110    2  29 

8197 

XVL 
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1 

OBEBNWIOH  MEAN  TIMB. 

LUNAR  DI8TAN0K& 

• 

•1 

Name  and  Diraotlon 

Midnight. 

P.L. 
of 

XVh. 

P.L. 

of 

XVI  lib. 

P.L. 
of 

XXP> 

P.L. 

of 

5^ 

14 

VI  \/ll||00«« 

DIff. 

DUL 

Dili: 

9978 

Diir. 

Sun 

W. 

98  34  43 

asm 

o         t      t$ 

99  58  52 

3990 

0         1        II 

101  23  15 

lol  4^  5§ 

3905 

Regulus 

W. 

62  28  34 

9967 

63  59  41 

9945 

65  31    3 

9933 

67    2  40 

9990 

Antareii 

E. 

38    9  52 

9970 

36  39    2 

9909 

35    8    1 

9058 

33  36  48 

9043 

aAquils 

R. 

88    853 

9731 

86  52  39 

3799 

85  36  15 

3713* 

84  19  42 

3706 

15 

SiTIf 

W. 

109  54  56 

3194 

111  21  12 

9179 

112  47  46 

3164 

114  14  38 

3146 

Refill  Ilia 
Spica 

W. 

74  44  54 

9860 

76  18  14 

9838 

77  51  53 

9P93 

79  25  51 

9606 

W. 

21    6  19 

9986 

22  36  50 

9963 

24    8    2 

999J 

25  39  52 

9804 

Antarea 

E. 

25  57  57 

9901 

24  25  40 

9896 

22  53  16 

9801 

21  20  46 

9880 

aAquils 

E. 

77  55    7 

9877 

76  37  55 

3673 

75  20  39 

3671 

74    3  21 

3670 

Fomalhaut 

E. 

106  37  21 

3097 

107    7  42 

3000 

105  37  41 

9999 

104    7  18 

9975 

16 

Son 

W. 

121  33  54 

3086 

123    2  47 

3048 

124  32    0 

3031 

126    1  34 

3014 

Rejpiluft 
Spica 

W. 

87  20  41 

9799 

88  56  42 

9713 

90  33    5 

9606 

92    9  50 

9679 

W. 

33  27  11 

9779 

3ft    2    7 

9756 

36  37  32 

9736 

38  13  24 

9715 

a  Aqiiilie 

E. 

OPT  36  59 

3884 

66  19  55 

3899 

65    2  59 

3709 

63  46  14 

3714 

Fomalhaut 

E. 

96  29  57 

9888 

94  57  23 

9871 

93  24  27 

9853 

91  51    8 

9837 

aPegaai 

E. 

114  25  39 

3904 

112  59  a5 

3177 

111  32  58 

3149 

110    5  48 

3193 

17 

Soir 

W. 

133  34  52 

9998 

135    6  38 

9909 

136  38  45 

9809 

138  11  14 

9675 

Regius 
Spica 

W. 

100  19  16 

8594 

101  58  19 

9877 

103  37  45 

9561 

105  17  34 

9543 

W. 

46  19  29 

9617 

47  58     1 

9508 

49  36  59 

8579 

51  16  23 

8560 

aAquilte 

E. 

57  26  41 

3890 

56  12    0 

3853 

54  57  52 

3890 

53  44  22 

3939 

Fomalhaut 

E. 

83  59    9 

9753 

82  23  40 

9738 

80  47  51 

9799 

79  11  41 

9707 

1 

a  Pegaai 

E. 

102  42  15 

9009 

101  12    5 

9960 

99  41  27 

9958 

98  10  22 

9938 

i  18 

Rey^ulua 

W. 

113  42  32 

9480 

115  24  42 

9444 

117    7  14 

8488 

118  50    9 

9419 

Spicu 

W. 

59  39  49 

9480 

61  21  46 

9451 

63    4    8 

9434 

64  46  54 

8417 

a  AquilsB 

E. 

47  49  34 

4950 

46  41  55 

4341 

45  35  40 

4445 

44  30  59 

4563 

Fomalhaut 

E. 

71    5  57 

9638 

69  27  53 

9096 

67  49  a3 

9614 

66  10  57 

9604 

a  Pegaai 

E. 

90  28  41 

9645 

88  55  11 

9898 

87  21  20 

9613 

85  47    9 

9790 

ID 

8pica 

W. 

73  26  39 

• 
9337 

75  11  44 

9399 

76  57  11 

8306 

78  42  59 

9994 

Autarea 

W. 

27  a5  48 

9967 

29  20  10 

8348 

31     5    0 

9998 

32  50  18 

9311 

Fomalhnut 

E. 

57  54  44 

9564 

56  15    0 

9561 

54  35  11 

9556 

52  55  18 

9556 

. 

a  Pegaai 

E. 

77  51  56 

9741 

76  16  10 

9733 

74  40  14 

9796 

73    4    8 

9790 

20 

Spica 

W. 

87  36  58 

9930 

89  24  41 

8910 

91   12  40 

9906 

93    0  55 

9196  ' 

Antnrea 

W. 

41  42  47 

9936 

43  30  21 

9993 

45  18  15 

9910 

47    6  27 

9900 

Fomalhaut 

E. 

44  36  34 

9588 

42  57  22 

9603 

41  18  31 

0093 

39  40    7 

9046 

1 

a  Pepu*i 
a  Arietia 

E. 

65    2  31 

9717 

63  26  14 

9799 

61  50    3 

9799 

.60  14    2 

9739 

j 

E. 

106  27  15 

8390 

104  41  44 

9307 

102  55  55 

9995 

101    9  48 

9«3  • 

1 

21 

Spica 

W. 

102    5  40 

9157 

103  55  13 

9151 

105  44  55 

9145 

107  34  46 

9139 

Atktarea 

W. 

56  11   19 

9153 

58    0  58 

9145 

59  50  48 

9139 

61  40  48 

913'i  , 

a  Pesaai 
a  Arietia 

E. 

52  18  27 

9635 

50  44  44 

9866 

49  11  41 

9901 

47  39  24 

9049 

E. 

92  15  20 

9937 

90  27  48 

9931 

88  40    6 

9995 

86  52  15 

9910 

22 

Spica 

W. 

116  45  39 

9194 

118  36    2 

9183 

120  26  26 

9199 

122  16  51 

9133 

Antaref» 

W. 

70  52  50 

9119 

72  43  31 

9100 

74  34  16 

9108 

76  25    3 

9107 

a  Arietia 

E. 

77  51  27 

8806 

76    3    8 

8906 

74  14  48 

9996 

72  26  29 

9907 

Ahlebaran 

E. 

108  12  11 

9194 

106  21  48 

8189 

104  31  22 

9190 

102  40  5:) 

9119 

1 

r 
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XVII. 


GREENWICH  MEAK  TIME. 

LUNAR  DISTANCES. 

»f  the 
nth. 

Kttme  end  Dlreetion 

Noon. 

P.L. 
of 

mh. 

P.L. 

of 

Vlh. 

P.L. 
of 

ix». 

P.L. 
of 

23 

of  Ol^oot' 

Diff. 

Ditr. 

Ditr. 

Diff. 

Antares 

W. 

O           t         It 

78  15  51 

SI07 

80    6  4(5 

9107 

8f  57'  28 

9106 

si  4^  15 

tioo 

aAqiiiloB 

W. 

42  48    0 

4?54 

43  54    3 

4909 

45    2  27 

4067 

46  13    1 

3046 

oc  Arietis 

E. 

70  38  12 

9910 

68  49  59 

9919 

67    1  50 

9917 

65  13  48 

9993 

Aldebaraii 

E. 

100  50  23 

9118 

98  59  52 

9118 

97    9  21 

9119 

95  18  51 

9191 

24 

Antares 

W. 

93    1  20 

9195 

94  51  41 

9130 

96  41  55 

9136 

98  32    0 

9141 

aAqiiilee 

W. 

52  32  23 

3514 

53  52  32 

3454 

55  13  48 

3400 

56  36    5 

3368 

a  Arietis 

E. 

56  16    5 

9964 

54  29  12 

9976 

52  42  37 

9388 

50  56  21 

9303 

Aldelmran 

K. 

86    7  15 

9137 

84  17  12 

9141 

82  27  16 

9147 

80  37  29 

9153 

Sarr 

E. 

139  18    2 

9431 

137  35  12 

9435 

i:35  52  27 

9439 

134    9  48 

9444 

25 

Antares 

W. 

107  40    3 

9176 

109  29    6 

9184 

IN    17  57 

9193 

113    635 

9909 

a  AquiloB 

W. 

&3  39  22 

3185 

65    5  49 

3163 

66  32  43 

3144 

67  59  59 

8198 

Fomalhaiit 

W. 

28  34  53 

9997 

30    5  10 

9916 

31  37    8 

9859 

33  -lO  29 

9796 

a  Ariotis 

E. 

42  11     3 

9401 

40  27  29 

9498 

38  44  34 

9457 

37    2  20 

9490 

Aldebnnin 

E. 

71  31     0 

9190 

69  42  17 

9198 

67  53  47 

9907 

66    530 

9916 

Sun 

E. 

125  38  31 

9476 

123  56  44 

9485 

122  15    9 

9493 

120  33  46 

9509 

26 

oc  Aquilae 

W. 

75  20    7 

3086 

76  48  34 

3063 

78  17    4 

3083 

79  45  34 

3084 

Fomalhaiit 

W. 

41  11  11 

9643 

42  49    8 

9096 

44  27  28 

9619 

46    6    6 

9003 

Aldeharan 

E. 

57    7  48 

9970 

55  21     4 

9981 

53  34  37 

9993 

51  48  27 

9306 

Sdn 

E. 

112  10    3 

9651 

110  30    0 

9561 

108  50  12 

9579 

107  10  39 

9584 

27 

GtAqiiillB 

W. 

87    7    3 

3114 

88  34  56 

3194 

90    2  36 

3135 

91  30    3 

3148 

Foinalhaut 

W. 

54  21  40 

9583 

56    0  58 

9584 

57  40  15 

9586 

59  19  29 

9588 

a  Pegusi 

W. 

39  39  27 

3438 

41     1    0 

3373 

42  23  47 

3317 

43  47  39 

9968 

Aldcbaran 

E. 

43    2  23 

9373 

41  18  10 

9389 

39  34  19 

9404 

37  50  51 

9491 

Veucs 

E. 

84  34  20 

9798 

82  58  15 

9739 

81  22  27 

9759 

79  46  56 

9764 

Hon 

E. 

98  56  49 

9649 

97  18  51 

9654 

95  41     9 

9606 

94    3  44 

9678 

28 

a  AquilsD 

W. 

98  42  58 

3931 

100    8  31 

3951 

101  33  40 

3979 

102  58  24 

9905 

Fomalhaiit 

W. 

67  34  21 

9614 

69  12  57 

9691 

70  51  23 

9699 

72  29  39 

9697 

a  Pegasi 

W. 

50  59    3 

3107 

52  27    4 

3087 

53  55  30 

3070 

55  24  16 

9066 

Venus 

E. 

71  53  28 

9898 

70  19  36 

9841 

68  46     1 

9854 

67  12  43 

9806 

Suif 

E. 

86    0  45 

9741 

84  24  59 

9753 

82  49  29 

9766 

dl  14  16 

9779 

29 

Foinalhaut 

W. 

80  38  10 

9681 

• 

82  15  16 

9091 

83  52    8 

9701 

a5  28  47 

9710 

oc  Pesasi 

W. 

62  51  37 

3015 

64  21  31 

3013 

65  51  28 

3011 

67  21  27 

9000 

^7 

Venus 

E. 

59  30  10 

9930 

57  58  35 

9049 

56  27  10 

9055 

54  56    1 

9968 

Sun 

E. 

73  22  15 

9840 

71  48  39 

9869 

70  15  18 

9864 

68  42  13 

9876 

30 

• 
Fomalhaiit 

W. 

93  28  37 

9764 

95    3  52 

9775 

96  38  53 

9787 

98  13  38 

9708 

a  Pegasi 
a  Anetis 

W. 

74  51  17 

3090 

76  21     5 

3094 

77  50  48 

3090 

79  20  25 

9034 

W. 

31  13  58 

9970 

32  44  48 

9940 

34  16    5 

993J 

35  47  44 

9916 

Venus 

E. 

47  24  10 

3030 

45  54  34 

3049 

44  25  13 

3065 

42  56    8 

9066 

Sun 

E. 

61     0  41 

9936 

.59  29    8 

9949 

57  57  51 

9960 

56  26  48 

9979 

31 

Fomalhaui 

W. 

106    3  31 

3860 

107  36  41 

9873 

109    9  34 

9887 

no  42  10 

9900 

a  Pp^si 
a  Anetis 

w. 

86  46  31 

3071 

88  15  16 

3080 

89  43  50 

3000 

91  12  12 

90W 

w. 

43  29  29 

9889 

45    2  11 

9880 

46  34  56 

9870 

48    7  42 

9878 

Venus 

E. 

35  34  24 

3198 

34    6  48 

3141 

32  39  28 

3153 

31  12  23 

9167 

Sun 

E. 

48  55  14 

3030 

47  25  39 

3049 

45  56  18 

'    3064 

44  27  12 

9005 

XVIU. 
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QBBEM  WIOH  MEAK  TIMB. 

LDNAR  DISTANCES. 

• 

23 

Kiune«nd  Dlnottoii 
of  OlOeot. 

Midnight. 

P.L. 

of 

Dfff. 

XVk. 

P.L. 

of 

Dlff. 

xvniiu 

P.L. 
of 

Diff. 
9117 

XXIh. 

P.L. 

of 

DliL 

Antares 

W. 

O           1         It 

85  39    0 

sill 

8^  29'4S 

9114 

89  20  20 

9f  10  53' 

9191 

a  AqitilsB 

w. 

47  25  34 

3839 

48  39  56 

3744 

49  55  57 

3656 

51   13  29 

3589 

a  Arietis 

E. 

63  25  54 

9999 

61  38    9 

9936 

59  50  35 

9944 

58    3  13 

9953 

Aldebaraii 

E. 

93  28  24 

9193 

91  38    0 

9198 

m  47  40 

9199 

87  57  25 

9139 

24 

Antares 

W. 

100  21  57 

9147 

102  11  44 

9154 

104     1  21 

9161 

105  50  48 

9169 

a  A(]^iiila} 
a  Arietis 

W. 

57  59  IC 

3309 

59  23  17 

3979 

60  48     1 

yS239 

62  13  24 

3909 

E. 

49  10  26 

9319 

47  24  54 

9337 

45  39  48 

9356 

43  55  10 

9378 

Alciebaruii 

E. 

78  47  50 

91S9 

76  58  21 

9187 

75    9    3 

9174 

73  19  56 

9181 

Sun 

E. 

132  27  ]6 

9449 

l:)0  44  51 

9455 

129    il  35 

9469 

127  20  28 

9489 

2.5 

Aiittires 

W. 

114  54  59 

9919 

1 16  43    9 

9991 

118  31     5 

993f 

120  18  46 

9949 

a  Aqnilie 

W. 

69  27  35 

3114 

70  55  27 

3105 

72  23  31 

3096 

73  51  45 

3090 

Fomnlhliiit 

w. 

34  44  59 

9754 

36  20  27 

9717 

37  56  44 

9667 

39  33  41 

9063 

a  Arietis 

E. 

a5  20  53 

9597 

33  40  18 

9S89 

32    0  41 

9817 

30  22    9 

9679 

Aldebnran 

E. 

64  17  27 

9997 

62  29  39 

9937 

60  42    6 

9947 

58  54  49 

9956 

Sun 

E. 

118  52  35 

9511 

117  11  37 

9990 

115  30  52 

9530 

1 13  50  20 

9540 

26 

aAquilw 

VV. 

81  14    3 

3067 

82  42  28 

3091 

84  10  48 

3006 

85  39    0 

3106 

Fomalhatit 

W. 

47  44  57 

9595 

49  23  59 

9569 

51    3    9 

9566 

52  42  23 

9564 

Aldebaran 

E. 

50    236 

9316 

48  17    3 

9339 

46  31  50 

9345 

44  46  56 

9359  1 

Sun 

E. 

105  31  22 

9508 

103  52  20 

9607 

102  13  34 

9816 

100  35    3 

9830  1 

1 

27 

QE  Aqiiilae 

W. 

92  57  14 

3169 

94  24    9 

3176 

95  50  45 

3193 

97  17    2 

1 
3911   ! 

Fomalhaiit 

W. 

60  58  40 

9599 

62  37  46 

9597 

64  16  45 

9609 

65  55  37 

9806  1 

a  Peg»si 
Aldebaraii 

W. 

45  12  28 

3995 

46  38    7 

3166 

48    4  30 

3156 

49  31  30 

3130 

E. 

36    7  45 

9438 

34  25    4 

9455 

32  42  48 

9474 

31    0  58 

9494 

Vemus 

E. 

78  11  41 

5r777 

76  36  43 

9769 

75    2     1 

9609 

73  27  36 

9815  ' 

Sun 

E. 

92  26  a5 

9691 

90  49  43 

9703 

89  13    7 

9718 

87  36  48 

9796  > 

1 
r 

28 

a  Aqiiilae 

W. 

104  22  41 

3390 

105  46  29 

3345 

107    9  48 

3373 

108  32  35 

3409 

Fomalhaiit 

W. 

74    7  44 

9845 

75  45  38 

9653 

77  23  21 

9869 

79    0  52 

9879  ' 

1 

a  Pegasi 

W. 

56  53  20 

9044 

58  22:38 

3034 

59  52    9 

3090 

61  21  49 

3090  1 

1 

Venus 

E. 

65  39  41 

9879 

64    6  55 

9899 

62  34  26 

9909 

61    2  13 

9917 

1 

1 

Suit 

E. 

79  39  20 

9790 

78    4  39 

9803 

76  30  15 

9815 

74  56    7 

9896 

.2S» 

Fomalhaiit 

W. 

87    5  13 

9791 

88  41  25 

9739 

90  17  23 

9749 

91  53    7 

9753  , 

1 
1 

a  Pegasi 

w. 

68  51  28 

3009 

70  21  29 

3011 

71  51  28 

3014 

73  21  24 

3018 

1 

Vkwus 

E. 

53  25    8 

9960 

51  54  30 

9993 

50  24    8 

3005 

48  54     1 

3016 

3vn 

E. 

67    9  24 

9686 

65  36  50 

9901 

64    4  32 

9019 

62  32  29 

9994 

1 

:k) 

Fomalhaiit 

W. 

99  48    8 

9610 

101  22  23 

9899 

102  56  22 

9835 

104  30    5 

9648  ' 

a  Pegnsi 

VV. 

80  4d  55 

3041 

82  19  17 

3047 

8!)  48  31 

3055 

85  17  36 

3063 

a  Arietis 

W. 

37  19  42 

9905 

38  51  54 

9698 

40  24  18 

9690 

41  56  50 

9664 

Vkwos 

E. 

41  27  17 

3076 

39  58  41 

3091 

38  ;K)20 

3103 

37    2  14 

3116 

&VN 

E. 

54  56    0 

9964 

53  25  27 

9005 

51  55    8 

3007 

50  25    4 

3016 

31 

Fomalhaiit 

W. 

112  14  29 

9914 

113  46  30 

9999 

115  18  12 

9943 

1 16  49  36 

9958 

a  Pe^si 
a  Anetis 

W. 

92  40  23 

3110 

94    8  21 

3190 

95  36    <i 

3139 

97    3  37 

3143 

VV. 

49  40  29 

9679 

51  13  15 

9661 

52  45  58 

9663 

54  18  38 

9687 

VBirua 

E. 

29  45  34 

3160 

28  19    1 

3194 

26  52  45 

3906 

25  26  45 

3999 

Soff 

E. 

42  58  20 

3076 

41  29  43 

3080 

40     1  20 

3101 

38  33  12 

3114 
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AUGUST,  1891. 


1. 


AT  GREENWICH  APPARENT  NOON. 


n 

• 

I 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Tlmr. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sal. 
SUN. 
Mon. 


Tues.    32 


I 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  AaeoDsion . 


h      m      s 

8  45  21.43 
8  49  14.25 
8  53     6.48 

8  56  58.11 

9  0  49.15 
9    4  39.58 

9  8  29.41 
9  12  18.63 
9  16    7.26 

9  19  55.30 
9  23  42.74 
9  27  29.59 

9  31  15.87 
9  35  1.58 
9  38  46.74 

9  42  31.35 
9  46  15.43 
9  49  58.98 

9  53  42.03 

9  57  24.59 

10     1     6.68 

10  4  48.33 
10  8  29.53 
10  12  10.30 

10  15  50.66 
10  19  3063 
10  23  10.22 

10  26  49.45 
10  30  28.34 
10  34  6.89 
10  37  45.13 

10  41  23.07 


Diff.  for 
1  Hoar. 


n 
9.714 

9.689 
9.664 

9.640 
9.615 
9.590 

9.564 
9.5.38 
9.513 

9.488 
9.464 
9.440 

9.416 
9.393 
9.370 

9.348 
9.326 
9.305 

9.285 
9.265 
9.246 

9.227 
9.208 
9.190 

9.173 
9.157 
9.142 

9.127 
9.113 
9.100 
9.087 

9.074 


Apparent 
Declination. 

Dlir.  for 
1  Hoar. 

N.18    2  35'9 
17  47  21.2 
17  31  49.1 

-37'.'74 
38.47 
39.19 

17  15  59.8 
16  59  53.7 
16  43  31.0 

-39.90 
40  60 
41.29 

16  26  52.1 
16     9  57.3 
15  52  46.9 

-41.96 
42.61 
43.25 

15  35  21.3 
15  17  40.7 
14  59  45.5 

-43.88 
44..50 
45.10 

14  41  36.0 
14  23  12.5 
14     4  35.4 

-45.68 
46.26 
46.83 

13  45  44.9 
13  26  41.4 
13     7  25.2 

-47.38 
47.91 
48.43 

12  47  56.6 
12  28  15.9 
12    8  23.3 

-48.94 
49.44 
49.93 

11  48  19.2 
11  28    3.8 
1 1     7  37.5 

-50.41 
50.87 
51.32 

10  47     0.5 
10  26  13.2 
10     5  15.8 

-51.76 
52.18 
52.59 

9  44     8.7 
9  22  52.2 
9     1  26.6 
8  39  52.3 

-52.99 
53..37 
53.75 
54.11 

N.  8  18    9.5 

-54.45 

Semi- 
diameter. 


5  47.97 
5  48.09 
5  48.22 

5  48.35 
5  48.49 
5  48.64 

5  48.79 
5  48.94 
5  49.10 

5  49.27 
5  49.44 
5  49.61 

5  49.79 
5  49.97 
5  50.15 

5  50.33 
5  50.52 
5  50.71 

5  50.90 
5  51.09 
5  51.28 

5  51.48 
5  51.68 
5  5188 

5  52.08 
5  52.29 
5  52.50 

5  52.71 
5  52.92 
5  53.14 
5  53.36 


15  53.59 


Sidereal 
Time  of 
Semi- 
diameter 
Paasing 
Herldlau 


66.64 
66.56 
66.47 

66.38 
66.29 
66.21 

66.12 
66.04 
65.95 

65.87 
65.79 
65.71 

65.63 
65.55 
65.47 

65.39 
65.31 
65.24 

65.17 
65.10 
65.03 

64.97 
64  90 
64.84 

64.78 
64.72 
64.66 

64.61 
64.56 
64.51 
64.46 

64.41 


Bqaationof 

Time, 

to  be 

Added  to 


Subtract-ed 

from 
Apparent 

Time. 


m       « 

6  6.63 

6  2.91 

5  58.60 

5  5369 

5  48.19 

5  42.08 

5  35  36 

5  28.04 

5  20.13 

5  11.63 

5  2.55 

4  52.88 

4  42.63 

4  31.82 

4  20.45 

4  8.54 

3  56.09 

3  43.13 

3  29.66 

3  15.71 

3  1.29 

2  46.41 

2  31.09 

2  15.35 

1  59.20 

1  42.66 

1  25.74 

1  8.47 

0  50.86 

0  32.92 

0  14.65 


0    3.93      0.781 


Difllibr 
1  Hoor. 


• 
0.143 

0.168 

0.193 

0.218 
0.242 
0.267 

0.2:)2 
0.318 
0.343 

0.367 
0.302 
0.416 

0.440 
0.46:) 
0.486 

0.508 
0.5:K) 
0.551 

0.571 
0.591 
0610 

0.629 
0.647 
0.665 

0.682 
0.698 
0.713 

0.728 
0.742 
0.755 
0.768 


XOTB.— The  mean  time  of  aemidiameter  paMing  may  be  foand  by  sabtraoting  0".18  from  the  aidoreal  time. 
Tbe  sign  —  prefixed  to  tbe  bonrly  change  of  declination  indioatea  that  north  dcclinatlona  are 
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AT  GREENWICH  MEAN  NOON. 

• 

2 

• 

1 

1 

1 

THE 

SUN'S 

Xqofttimi  of 

Ttee, 

to  be 
Snbtroeted 

ROIB 

Dilll  for 
1  Hour. 

SIdenel 

Time. 

or 

KlKhiAeOMialoD 

of 

MeoBHom. 

1 

1 

▲ppftraoi 
Bl^tA«eaiistoD. 

DlflEl  foi 
1  Hour. 

▲ppWMt 

0MUllAtloii 

UUL  for 
1  Hoor. 

Added  to 
MeenTini«. 

Sat 

1 

h     n       s 

8  45  20.44 

9.714 

N.  1^    2  39'!7 

-37.74 

m       • 

6    6.64 

0.143 

h     m      • 

8  39  13.80 

SUN. 

2 

8  49  13.28 

9.e89 

17  47  25.1 

38.47 

6    2.92 

0.168 

8  43  10.36 

Mod. 

8 

8  53    5.52 

9.664 

17  31  53.0 

30.19 

5  58.61 

0.193 

8  47    6.91 

Tues. 

4 

8  56  57.17 

9.640 

17  16    3.7 

-39.90 

5  53.W 

0.918 

8  51     3.46 

Wed. 

5 

9    0  48.22 

9.615 

16  59  57.6 

40.60 

5  48.21 

0.949 

8  55    0.01 

Thur. 

6 

9    4  38.67 

9.590 

16  43  34.9 

41.99 

5  42.10 

0.967 

8  58  56.57 

Prid. 

7 

9    8  28.52 

9.565 

16  26  56.0-41.96 

5  35.39 

0.999 

9    2  53.13 

SaU 

8 

9  12  17.76 

9.599 

16  10     1.1 1    49.61 

5  28.07 

0.318 

9    6  49.69 

SUK 

9 

9  16    6.41 

9.514 

15  52  50.7     43.95 

5  20.16 

0.343 

9  10  46  25 

Mon. 

10 

9  19  54.47 

9.490 

15  35  25.0 '  -43.86 

5  11.66 

0.367 

9  14  42.81 

Tues. 

11 

9  23  41.94 

9.465 

15  17  44.4      44..^ 

5    2.58 

0.399 

9  18  39.36 

Wed. 

12 

9  27  28.82 

9.441 

14  59  49.1  '    45.10 

1 

4  52.91 

0.416 

9  22  35.91 

Thur. 

13 

9  31   15.13 

9.417 

14  41  39.5-43.68 

4  42  66 

0.440 

9  26  82.47 

Frid. 

14 

9  35    0.87 

9.394 

14  23   16.0      46.96 

4  31.85 

0.463 

9  30  29.02 

Sat. 

15 

9  38  46.06 

9.371 

14    4  38.8     46.8:i 

4  20.48 

0.486 

9  34  25.58 

SUN. 

16 

9  42  30.70 

9.349 

13  45  48.2  ,  -47.38 

4    8.57 

0.508 

9  38  22.13 

Mon. 

17 

9  46  14.81 

9.397 

13  26  44.6  J    47.99 

a  56.12 

0.530 

9  42  18.69 

Tues. 

18 

9  49  58.40 

;     9.:)06 

13     7  28.3      48.44 

3  43.16 

0.551 

9  46  15.24 

Wed. 

19 

9  53  41.49 

9.986 

12  47  59.5   -48.95 

3  29.69 

0.571 

9  50  11.80 

Thur. 

20 

9  57  24.09 

9.Wi 

12  28  18.6     49.45 

a  15.74 

0.501 

9  54    8.35 

Frid. 

21 

10     1     6.22 

9.1M7 

12    8  25.8     49.94 

3     1.32 

0.610 

9  58    4.90 

Sat. 

22 

10    4  47.90 

9.996 

11  48  21.5-50.49 

2  46.44 

0.699 

10    2     1.46 

SUN. 

23 

10    8  29.14 

9.910 

11  28    5.9;    50.88 

2  31.12 

0.647 

10    5  58.02 

Mon. 

24 

10  12    9.95 

9.199 

11     7  39.4     51.33 

2  15.38 

0.665 

10    9  54.57 

Tues. 

25 

10  15  50.35 

9.175 

10  47     2.21-61.77 

1  59.22 

0.689 

10  13  51.13 

Wed.    26 

10  19  30.36 

9.150 

10  26  14.7      59.19 

1  42.68 

0.698 

10  17  47.68 

Thur. 

27 

10  23  10.00 

9.144 

10    5  17.1      59.60 

1  25.76 

0.713 

10  21  44.24 

Frid. 

28 

10  26  49.28 

9.199 

1 
9  44    9.7   -53.00 

1     8.49 

0.798 

10  25  40.79 

Sat.      129 

10  30  28.21 

9.115 

9  22  52.9     53.38 

0  50.87 

0.749 

10  29  37.34 

SUN.    30 

10  34     6.81 

9.109 

9     1  27.1      5:1.76 

0  32.92 

0.755 

10  33  33.89 

Mon.    1  31 
Tues.    32 

10  37  45.10 
10  41  23.08 

0.069 

9  076 

lanBOona 

no  hourly 

8  39  52.5     54.19 

0  14.65 

0.768 
0.781 

10  37  30.45 
10  41  27.01 

Dlflr.  for  1  hoar, 
+  9-03565. 
(Tebie  ID.) 

N.    8  18    9.4 

ifty  h«  MBAOied  the  • 
BbjLBxeof  decliiutloB 

-54.46 

0    3.93 

The 

MmldUmeter  for  bm 
iiffn^-preliucltotl 
lacreMlng. 

MDemsth 
1  IndioatM 

%i  for  eppoTMit  1 
1  thet  north  deol 

loon. 
mationa 
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III. 


AT  GREENWICH  MEAN  NOON. 


5 


>> 
& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


i 

5 

O 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


TRUB  LONQITUDB. 


28  54  24.4 

29  51  51.2 

30  49  19.1 

31  46  48.0 

32  44  17.9 

33  41  48.9 

34  39  20.9 

35  36  53.7 

36  34  27.4 

37  32    2.1 

38  29  37.7 

39  27  14.3 

40  24  51.8 

41  22  30.3 

42  20    9.8 

43  17  50.3 

44  15  31.9 

45  13  14.8 

46  10  59.0 

47  8  44.6 

48  6  31.6 

49  4  20.1 

50  2  10.3 

50  60    2.2 

51  57  55.8 

52  55  51.2 

53  53  48.4 

54  51  47.5 

55  49  48.5 

56  47  51.4 

57  45  56.1 


158  44    2.7 


V 


/» 


54  8.9 
51  35.6 
49    3.4 

46  32.1 

44  1.8 
41  32.6 

39  4.5 
36  37.2 
34  10.7 

31  45.2 
29  20.7 
26  57.2 

24  34.6 
22  12.9 
19  52.3 

17  32.7 
15  14.2 
12  57.0 

iO  41.0 
8  26.4 
6  13.3 

4     1.7 

1  51.8 

59  43.5 

57  37.0 

55  32.3 
53  29.4 

51  28.4 
49  29.2 

47  32.0 

45  36.6 

43  43.1 


Diff.  for 
1  Honr. 


43.59 
43.64 
43.68 

43.73 
43.77 
43.81 

43.85 
43.89 
43.93 

43.96 
44.00 
44.04 

44.08 
44.13 
44.17 

44.21 
44.^26 
44.31 

44.37 
44.43 
44.49 

44.56 
44.63 
44.70 

44.77 
44.85 
44.9Q 

45.00 
45.08 
45.16 
45.24 

145.31 


LA.TITUDB. 


// 


+  0.31 
0.42 
0.51 

+  0.58 
0.62 
0.63 

+  0.61 
0.56 
0.49 

-f  0.39 

0.27 

4-  0.14 

0.00 

-0.14 

0.27 

-  0.38 
0.47 
0.53 

-  0.56 
0.57 
0.55 

-0.49 
0.40 
0.29 

-0.17 

-  0.05 
+  0.08 

-f  0.20 
0.31 
0.41 
0.49 


logarithm 

of  the 

BadioB  Vector 

of  the 

Barth. 


0.0063828 
0.0063261 
0.0062670 

0.0062055 
0.0061416 
0.0060753 

0.0060067 
0.0059359 
0.0058630 

0.0057879 
0.0057108 
0.0056320 

0.0055517 
0.0054699 
0.0053868 

0.0053024 
0.0052169 
0.0051305 

0.0050432 
0.0049549 
0.0048658 

0.0047758 
0.0046849 
0.0045931 

0.0045003 
0.0044063 
0.0043110 

0.0042144 
0.0011165 
0.0040171 
0.0039160 


Difi:  for 
1  Hoar. 


+  0.54  I  0.0038131 


-23.1 
24.1 
25.1 

-26.1 
27.1 
28.1 

-29.0 
29.9 
30.8 

-31.7 
32.5 
33.2 

-33.8 
34.4 
34.9 

-35.4 
35.8 

:)6.2 

-36.6 
36.9 
37.3 

-37.7 
38.1 
38.5 

-38.9 
39.4 
39.9 

-40.5 
41.1 
41.7 
42.5 

-43.3 


Mean  Time 

of 

Sidereal  Noon. 


XoTS. — The  nainbera  in  oolnnm  ^  correepond  to  the  tnie  equinox  of  the  date;  in  column  X',  to 
the  mean  equinox  of  January  <H.O. 


R      in       s 

15  18  15.36 
15  14  19.45 
15  10  23.54 

15  6  27.63 
15  2  31.72 
14  58  35.81 

14  54  39.90 
14  50  43.99 
14  46  48.09 

14  42  52.17 
14  38  56.26 
14  35  0.35 

14  31  4.44 
14  27  8.53 
14  23  12.62 

14  19  16.71 
14  15  20.80 
14  11  24.89 

14  7  28.98 
14  3  33.07 
13  59  37.16 

19  55  41.25 
13  51  45.35 
13  47  49.44 

13  43  53.53 
13  39  57.62 
13  36  1.72 

13  32  5.81 
13  28  9.90 
13  24  13.99 
13  20  18.08 

13  16  22.17 


Biif.  for  1  Hour, 

—  9«.8296. 

(Table  II.) 
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GBBENWIOH  MEAN  TIMB. 

« 

1 

TH  K  MOON'S 

1 
1 

1 

SKMIBIAMBTXB. 

HORIZONTAL 

PABALLAX. 

UPPXB  TBANSIT. 

AGS. 

Noon« 

Mldalfhi. 

llOOfl. 

DULfor 
IHonr. 

MMalfbt. 

Diir.  for 
lUoar. 

MeHdlM  of 
Oraenwieh. 

Dift  for 
1  Hoar. 

Ifoon. 

15    19!6 

15  15'!5 

56    8.2 

n 

-1.39 

55  53!  1 

-1.94 

h      m 

22  17.8 

n 
9.94 

26.3 

2 

15    11.5 

15    7.8 

55  38.7 

1.18 

55  25.0 

1.11 

23  10.9 

9.16 

27.3 

3 

15    4.3 

15     1.0 

55  12.1 

1.05 

54  59.9 

0.98 

6 

28.3 

4 

14  57.9 

14  55.1 

54  48.6 

-0.91 

54  38.2 

-0.83 

0    1.3 

9.04 

29.3 

5 

14  52.5 

14  50.3 

54  28.9 

0.74 

54  20.7 

0.64 

0  48.7 

1.91 

0.8 

6 

14  48.4 

14  469 

54  13.8 

0.59 

54     8.2 

0.41 

1  33.2 

1.80 

1.8 

7 

14  45.8 

14  45.1 

54    4.1 

-0.87 

54     1.7 

-0.13 

2  15.1 

1.71 

2.8 

8 

14  45.0 

14  45.3 

54     1.1 

^.03 

54    2.4 

40.90 

2  55.5 

1.67 

3.8 

9 

14  46.2 

14  47.8 

54    5.8 

0.38 

54  11.4 

0.56 

3  35.1 

1.66 

4.8 

10 

14  49.9 

14  52.7 

54  19.2 

40.76 

54  29.4 

40.95 

4  15.0 

1.69 

5.8 

11 

14  56.1 

15    0.2 

54  42.0 

1.16 

54  57.0 

1.35 

4  56.2 

1.77 

6.8 

12 

15    4.9 

15  10.3 

55  14.3 

1.56 

55  34.0 

1.74 

5  40.0 

1.90 

7.8 

13 

15  16.2 

15  22.7 

55  55.9 

+1.91 

56  19.8 

49.07 

6  27.4 

9.06 

8.8 

14 

15  29.7 

15  37.1 

56  45.4 

9.90 

57  12.4 

9.30 

7  19.1 

9.95 

9.8 

15 

15  44.7 

15  52.5 

57  40.5 

9.36 

58    9.1 

9.39 

8  15.3 

9.49 

10.8 

16 

16    0.3 

16    7.9 

58  37.7 

49.36 

59    5.6 

49.98 

9  15.2 

9.53 

11.8 

17 

16  15.1 

16  21.8 

59  32.2 

9.14 

59  56.8 

1.94 

10  16.9 

9.66 

12.8 

16 

16  27.8 

16  32.8 

60  18.7 

1.69 

60  37.3 

1.40 

11  18.1 

9.50 

13.8 

19 

16  36.9 

16  39.7 

60  52.1 

41.05 

61     2.5 

40.68 

12  17.0 

9.39 

14.8  ! 

20 

16  41.3 

16  41.6 

61    8.3 

40.30 

61     9.5 

-O.ll 

13  12.8 

9.97 

15.8 

21 

16  40.6 

16  38.4 

61     5.9 

-0.49 

60  57.8 

0.85 

14    6.0 

9.18 

16.8 

1 

22 

16  35.1 

16  30.9 

60  45.7 

-1.16 

60  30.0 

-1.44 

14  57.3 

9.13 

17.8 

23 

16  25.8 

16  20.0 

60  11.3 

1.67 

59  50.1 

1.84 

15  48.1 

9.19 

18.8 

24 

16  13.8 

16    7.2 

59  27.2 

1.97 

59    3.0 

9.06 

16  39.2 

9.15 

19.8 

25 

16    0.4 

15  53.6 

58  38.2 

-9.08 

58  13.2 

-9.07 

17  31.4 

9.90 

20.8  ' 

26 

15  46.9 

15  40.4 

57  48.6 

9.03 

57  24.6 

1.97 

18  24.9 

9.95 

2I.H 

27 

15  34.1 

15  28.1 

57     1.5 

1.88 

56  39.5 

1.7P 

19  19.5 

9.97 

22.8 

28 

15  22.5 

15  17.2 

56  18.8 

-1.67 

55  59.5 

-1.66 

20  14.0 

9.94 

23.8 

29 

15  12.4 

15    7.9 

55  41.7 

1.43 

55  25.4 

1.30 

21    7.2 

9.17 

24.8 

30 

15    3.9 

15    0.2 

55  10.5 

1.19 

54  57.0 

1.07 

21  58.0 

9.06 

25.8 

31 

14  56.9 

14  54.0 

54  45.0 

0.95 

54  34.3 

0.84 

22  46.0 

1.94 

26.8 

82 

14  51.5 

14  49.3 

54  25.0 

-0.73 

54  16.9 

-0.69 

23  31.1 

1.89 

27.8 

1 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RigbtAwMiision. 

DlfKfor 
1  Minute. 

DeoIiBfttion. 

Diff.  for 
1  Minute. 

Hour. 

Right  Asoemion. 

Diftfor 
1  Minute. 

DeoUsAtlon. 

Dlfffor 
IMlante. 

SA' 

rURDi 

^.Y  1. 

MONDAY  3. 

h     m      s 

8 

O           /          1/ 

n 

h    m     8 

8 

0      1      » 

II 

0 

6    8  21.02 

9.M03 

N.25  51  32.4 

9.019 

0 

7  59  41.59 

9.9477 

N.24  45  37.4 

4.584 

1 

6  10  42.63 

S.3(N)0 

25  53  28.8 

1.887 

1 

8    1  56.:» 

9.9430 

24  40  58.6 

4.707 

2 

6  13    4.22 

9.3590 

25  55  16.4 

1.799 

2 

8    4  10.82 

9.9394 

24  36  12.5 

4.890 

3 

6  15  25.78 

Q..^S91 

25  56  55.4 

1.577 

3 

8    6  25.05 

9.9351 

24  31   19.1 

4.950 

4 

6  17  47.31 

9.»>es 

25  58  25.7 

1.439 

4 

8    8  39.03 

9.9308 

24  26  18.5 

5.071 

5 

6  20    8.80 

9.3578 

25  59  47.3 

1.987 

5 

8  10  52.75 

9.9980 

24  21  10.6 

5.191 

6 

6  22  30.25 

9.3571 

26     1     0.2 

1.143 

6 

8  13    6.22 

9.9993 

24  15  55.6 

5J09 

7 

6  24  51.65 

9.3509 

26    2    4.5 

0.999 

7 

8  15  19.42 

9.9178 

24  10  3:3.5 

5.497 

8 

6  27  12.99 

9.3559 

26    3    0.1 

0.855 

8 

8  17  32.35 

9.9133 

24    5    4.3 

5.545 

9 

6  29  34.27 

9.3549 

26    3  47.1 

0.711 

9 

8  19  45.02 

9.9089 

23  59  28.1 

5.801 

10 

6  31  55.49 

9.3530 

26    4  25.4 

0.507 

10 

8  21  57.42 

9.9043 

23  &•}  45.0 

5.778 

11 

6  34  16.63 

9.3517 

26    4  55.1 

0.493 

11 

8  24    9.54 

9.1097 

23  47  55.0 

5.890 

12 

6  36  37.69 

9.3504 

26    5  16.2 

0.980 

12 

8  26  21.38 

9.1950 

23  41  58.2 

OUWS 

13 

6  38  58.67 

9.3490 

26    5  28.7 

•1-  0.137 

13 

8  28  32.94 

9.1904 

23  35  54.6 

0.116 

14 

6  41  19.57 

9.3475 

26    5  32.(; 

-O.COO 

14 

8  30  44.2:3 

9.1858 

23  29  44.2 

0.998 

15 

6  43  40.37 

9.3459 

26    5  27.9 

0.149 

15 

8  32  55.24 

9.1819 

23  23  27.2 

0.338 

16 

6  46    1.07 

9.3449 

26    5  14.7 

0.991 

16 

8  35    5.97 

9.1784 

23  17    3.6 

0.448 

17 

6  48  21.67 

9J495 

26    4  53.0 

0.434 

17 

8  37  16.41 

9.1710 

23  10  33.4 

0.558 

18 

6  50  42.17 

9J400 

26    4  22.7 

0.570 

18 

8  39  26.56 

9.1008 

23    3  5().6 

0.807 

19 

6  53    2.55 

9.3380 

26    3  43.9 

0.717 

19 

8  41  36.42 

9.1090 

22  57  13.4 

0.773 

20 

6  55  22.80 

9.3305 

26    2  56.7 

0.857 

20 

8  43  46.00 

9.1579 

22  50  23.8 

0.879 

21 

6  57  42.93 

9.3344 

26    2     I.I 

0.097 

21 

8  45  55.29 

9.1594 

22  43  27.9 

0.084 

22 

7    0    2.93 

9J399 

26    0  57.0 

1.138 

22 

8  48    4.29 

9.1475 

22  36  25.7 

7.088 

23 

7    2  22.80 

81 

9J300 

UNDA 

N.25  59  44.5 
Y  2. 

1.978 

23 

8  50  12.99 
TC 

9.1490 
lESDA 

Nj22  29  17.3 
.Y  4. 

7.101 

0 

7    4  42.53 

9.3977 

N.25  58  23.6 

1.417 

0 

8  52  21.40 

9.i3n 

N.22  22    2.8 

7J883 

1 

7    7    2.12 

9.3999 

25  56  54.4 

IJ»50 

1 

8  54  29.52 

9.1398 

22  14  42.2 

7J94 

2 

7    9  21.55 

9.3995 

25  55  16.9 

1.094 

2 

8  56  37.34 

9.1970 

22    7  15.5 

7.495 

3 

7  11  40.82 

9.3198 

25  53  31.1 

1.839 

3 

8  58  44.87 

9.1930 

21  59  42.8 

7.594 

4 

7  13  59.93 

9.3171 

25  51  37.0 

1.970 

4 

9    0  52.10 

9.1180 

21  52    4.2 

7J99 

5 

7  16  18.88 

9.3144 

25  49  34.7 

9.107 

5 

9    2  59.03 

9.1131 

21  44  19.7 

7.790 

6 

7  18  37.66 

9.31 10 

25  47  24.2 

9.943 

6 

9    5    5.67 

9.1089 

21  36  29.4 

7.887 

7 

7  20  56.27 

9.3088 

25  45    5.5 

9.379 

7 

9    7  12.01 

9.1039 

21  28  33.3 

7.989 

8 

7  23  14.69 

9..1055 

25  42  38.7 

9.514 

8 

9    9  18.05 

9.0989 

21  20  31.6 

&075 

9 

7  25  32.iK) 

9.3094 

25  40    3.9 

9.048 

9 

9  11  2.3.80 

9.0933 

21  12  24.3 

8.108 

10 

7  27  50.98 

9.9999 

25  37  21.0 

9.789 

10 

9  13  29.25 

9.0883 

21    4  11.4 

8.961 

11 

7  30    8.84 

9.9900 

25  34  30.1 

9.915 

11 

9  15  34.40 

9.0634 

20  55  52.9 

8J53 

12 

7  32  26.50 

9.9997 

25  31  31.2 

3.047 

12 

9  17  39.26 

9.0785 

20  47  29.0 

8.443 

13 

7  31  43.96 

9.9893 

25  28  24.4 

3.179 

13 

9  19  43.82 

9.0735 

20  38  59.7 

8.539 

14 
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9.9858 
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14 
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9.0085 
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15 
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9.9893 

25  21  47.1 

.  3.449 

15 
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9.0038 
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16 

7  4!  J«.08 

9.9788 

25  18  16.7 

3.579 

16 
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9.0587 

20  13    0.1 

8.795 

17 

7  43  51.70 

9.9759 

25  14  38.5 

3.701 

17 

9  27  59.09 

9.0538 

20    4    9i< 

8.861 

18 

7  46    8.10 

9.9714 

25  10  52.6 

3.899 

18 

9  30    2.17 

9.0489 

19  55  14.4 

8.065 

19 

7  48  24.27 

9.9070 

25    6  59.0 

3.950 

19 

9  32    4.1K5 

9.0441 

19  46  14.0 

90)48 

20 

7  .50  40.21 

9.9037 

25    2  57.8 

4.083 

20 

9  34    7.46 

9.0399 

19  37    8.6 
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21 

7  52  55.91 

9.9598 

24  58  49.0 

4.910 

21 

9  36    9.66 

9.0343 

19  27  58.3 

9.919 

22 

7  55  II. ;« 
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24  54  32.6 
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22 

9  38  11.57 
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19  18  43.1 
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23 
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9.9518 
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23 
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9.0940 
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24 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A8CEK8ION  AND  DECLINATION. 
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8 
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8  31 
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8  11 
8  1 
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43.0 
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36.3 
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1.8897 

27.87 

1.8788 

20.51 
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1.8887 
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1.8618 
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23.24 

1.8691 

14.27 

1.8488 
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1.8458 

55.77 
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:)6.55 

1.8368 

1 

26.68 

1«834I 

1 

16M 
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N.1 

14 

14 

14 

4 

14 

13 

13 

13 

13 

13 

12 

12 

12 

12 

12 

12 

I 

I 
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I 
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10 
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41  46.2 
30  38.1 
19  26.8 
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22  43.4 
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10.514 
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10.838 
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11.108 
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11.780 
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11 
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21 
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15.89 

4.07 
52.13 
40.06 
27  J7 
15.57 

3.16 
50.64 
38.02 
25.30 
12.48 
59.57 
46.58 


SATURDAY  8. 


• 
1.8113 

N.l^  13  SIS) 

1JU6 

10    1  22.2 

1.8457 

9  49  10.4 

1.8831 

9  96  56.5 

ijom 

9  24  40.6 

1.8180 

9  12  22.8 

1.8155 

9    0    3.1 

1.8131 

8  47  41.5 

1.8107 

8  35  18.1 

1.8084 

8  22  52.8 

i.8on 

8  10  25.8 

1.8811 

7  57  57.2 

1.8098 

7  45  26i) 

1.7888 

7  32  55.0 

1.7878 

7  20  21.6 

1.7858 

7    7  4a6 

1.7841 

6  55  10.1 

1.1883 

6  42  32.2 

1.1806 

6  29  53.0 

1.7888 

6  17  12.4 

1.7878 

6    4  30.5 

1.7868 

5  51  47.3 

1.78tt 

5  39    2i^ 

1.7887 

N.  5  26  17.3 
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12 
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12 
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59 
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2 

4 
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23.66 
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41iM) 
28.02 
14.07 
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18.27 
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.7788 
.7778 


.71S4 
.7743 
•r*34 
.7786 
.7718 
•7718 
.7704 


.7878 
.7678 
.7675 
.7875 
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.7878 
.7678  N. 
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5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
I 
1 
1 
1 
0 
0 
0 
0 
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13 

0 
47 
35 
22 

9 
56 
43 
30 
17 

4 
51 
38 
25 
13 

0 
47 
34 
21 

8 
55 
41 
28 
15 
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42.8 
53.9 

13.2 

21.4 

28.7 

35.1 

40.8 

45.7 

49.9 

53.4 

56J2 

58.4 
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1J2 

1.8 

2.0 

1.8 
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0.3 

59.0 

57.5 

55.8 

53.9 
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18.144 
19.118 
19J14 
19.948 
18.981 
I9I313 
19J44 
19J75 
19^406 
19.438 
19.484 
19.481 
18.518 
18.544 
18.570 
19J06 
18^890 
19.643 
19.865 
19.687 
19.708 
19.730 
19.1M 
18.788 


19.788 
18.806 
19.80 
19«838 
18J66 
19.871 
19.888 
19.808 
18.819 
I9J94 
19J36 
19.847 
18JB8 
18J88 
18.8n 
19^86 
19J83 
134)00 
13.007 
134)13 
184)18 
134)93 
134)97 
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1)403 
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OBBEN  WIOH  MBA^  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GBBBNWIOH  MBAN  TIMB. 

TUJfi  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Binir. 

BigbtAaoeoaloB. 

DUE  for 
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.    12      9 

11.7 

12 
13 

8  13  31.73 
8  15  43.75 

9.9096 
9.1989 

24  21     4.8 
24  15  37.4 

5.308 
5.514 

< 

3  Full  Moon 

•    .    • 

.    19      9 

28.3 

14 

8  17  55.51 

9.1837 

24  10    ai 

5.6.20 

< 

C  Last  Qiiairtc 

)r .    •    • 

.    26     0 

9.2 

15 

8  20    7.00 
8  22  18.22 

9.1609 

24    4  21.9 
23  58  33.8 

5.744 

16 

9.1847 

5.857 

17 

8  24  29.17 

9.1803 

2:3  52  39.0 

5.960 

d      b 
U8t      7    22J2 

18 
19 

8  26  3i).86 
8  28  50.27 

9.1758 
9.1719 

23  46  37.5 
23  40  29.3 

6.081 
6.109 

{ 

I  Apogee  •    • 

.  Aug 

20 

8  31    0.40 

9.1066 

23  34  14.4 

6J03 

{ 

t  Perigee  .    • 

•    •    ■ 

.   90     a9 

21 

8  33  10.26 

9.1090 

23  27  52.9 

6.419 

22 

8  35  19.84 

9.1573 

23  21  24.9 

6.590 

23 

8  37  29.14 

9.1997 

23  14  50.5 

6.698 

24 

8  39  38.17 

9.1481 

N.23    8    9.6 

6.735 
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LUNAR  DI8TANCK8. 

Day  of  the 

Kame  and  Direction 
of  Ottjeot. 

Noon. 

P.L. 

of 

Diff. 

Ulh. 

P.L. 

of 

Di£ 

VIb. 

P.L. 
of 

DUU 

IXh. 

P.L. 

of 

DiC 

1 

Fomalhaut 
a  Peffaei 
a  Arietis 
Aldebaraii 

Sun 

W. 
W. 

w. 
w. 

E. 

1 1^  20  ii 
98  30  54 
55  51  14 
24  52  17 
37    5  19 

S074 
3156 
9890 
8871 
3198 

119  51  26 
99  57  56 
57  23  46 
26  25  13 
35  37  41 

9901 
3168 
9894 
9866 

3139 

^  O         t        II 

121  21  50 

101  24  43 

58  56  13 

27  58  15 

34  10  19 

3008 

3183 
9888 
S864 
3159 

loS  si  58 

102  51  13 
60  28  35 
29  31  20 
32  4:3  12 

8085 
3196 
9909 

9868 
3166 

2 

a  Arietis 

Aldebaran 

Suit 

W. 
W. 
£. 

68    8  51 
37  16  32 
25  31  55 

8998 

9675 
3943 

69  40  34 
38  49  23 
24    6  37 

9935 
9879 
3988 

71  12    9 
40  22    9 
22  41  41 

9941 
9683 
3983 

72  43  36 
41  54  49 
21  17  10 

9946 
9889 
3308 

5 

Sun 

Spica 

Antares 

W. 
E. 
E. 

10    3    7 

61    9  18 

107     1  51 

8817 
3014 
3001 

11  17  52 

59  39  23 
105  31  40 

3731 
3091 
3007 

12  34    6 

58    9  36 
104     1  36 

3665 
3097 
3013 

13  51  30 

56  39  57 

102  31  39 

3616 
3034 
3018 

6 

Sun 

Spica 

Antares 

W. 
E. 
E. 

20  27  43 
49  13  45 

95   3  a*) 

3514 
3066 
3044 

21  47  52 
47  44  54 
93  34  17 

3606 
3073 
3049 

23    8    9 
46  16  11 
92    5    5 

3500 
3079 
3053 

24  28  33 
44  47  36 

90  35  58 

3485 
3085 
3058 

7 

Sun 

Spica 

Antares 

W. 
E. 
E. 

31  11  27 
37  26  34 
83  11  39 

3486 

3117 
3076 

32  32    7 
35  58  45 
81  43    0 

3486 
3194 
3078 

33  52  47 

34  31     4 
80  14  24 

3486 
3131 
3080 

35  13  27 
33    3  32 
78  45  52 

3485 
3138 
3064 

8 

Sun 
Antares 
a  Aquilae 

W. 
E. 
E. 

41  56  56 

71  23  50 

115  40  23 

3489 
8009 
4090 

43  17  40 

69  55  31 

114  30  12 

3481 
3003 
4068 

44  38  25 

68  27  13 

113  19  39 

3480 
3094 
4046 

45  59  11 

66  58  56 

112    8  45 

3480 
3094 

4097 

9 

Sun 
Antares 
a  AquiloB 

W. 
E. 
E. 

52  43  29 

59  37  25 

106    9  42 

3468 
3090 
3049 

54    4  29 

58    9    3 

104  57    5 

3464 
3088 
3998 

55  25  33 

56  40  39 
103  44  14 

3469 
3086 
3915 

56  46  40 

55  12  12 

102  31    9 

3457 
3083 
3909 

10 

Sun 
Antares 
a  Aquilie 

W. 
E. 
E. 

63  33  33 
47  49    2 
96  22  43 

3439 
3065 
3848 

64  55  13 
46  20  10 
95    8  30 

3495 
3061 
3836 

66  17    1 
44  51  13 
93  54    7 

3418 
3056 
3890 

67  38  57 
43  22  10 
92  39  35 

3410 
3051 
3891 

11 

Sun 
Antares 
a  Aqiiilie 
Fomalhaut 

W. 

E. 
E. 
E. 

74  30  51 
35  55  II 

86  24  59 
118  10  23 

3368 

3009 

3787 
3919 

75  53  44 

34  25  25 

85    9  43 

116  44  28 

3358 
3015 
3783 
3197 

77  16  48 

32  55  31 

a3  54  22 

115  18  15 

3348 
3000 

3777 
3183 

78  40    4 

31  25  29 

82  38  56 

113  51  45 

3337 
3001 
3779 
3168 

12 

Sun 
Spica 
a  Aqnilie 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 
E. 

85  39  43 

23    3    3 

76  20  50 

106  34  48 

123  51  53 

3976 
3090 
376! 
3083 
3407 

87    4  23 

24  32  51 

75    5    7 

105    6  30 

122  31  26 

3963 
9905 
3761 
3078 
3466 

88  29  18 

26    3  10 

73  49  24 

103  37  54 

121  10  24 

3949 
9979 
3769 
3063 
3435 

89  54  29 

27  ai  58 

72  33  42 

102    8  59 

119  48  47 

3935 
9950 
3765 
3048 
3404 

13 

Sun 
Spica 
aAqiiile 
Fomalhaut 
a  Pegnsi 

W. 
W. 
E. 
E. 
E. 

97    4  48 
35  14  38 
66  16  10 
94  39  38 
1 12  52  24 

3158 
9848 
3799 
9969 
3967 

98  31  48 
36  48    3 
65     1    0 
93    8  47 
111  27  34 

3141 
9899 
3804 
9954 
3941 

99  59    8 
38  21  53 
6:3  46    2 
91  37  36 
110    2  13 

3194 
9810 
3817 
9938 
3916 

101  26  48 
39  56    8 
62  31  17 
90    6    5 

108  36  23 

3106 
9799 
3839 
9991 
3191 

14 

Sun 

W. 

108  50  33 

3017 

110  20  25 

9997 

111  50  41 

8079 

113  21  20 

9961 
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1 

VMM  AOdDlrMtlOB 
of  0«UMt 

Midnight 

P.L. 
of 

Dim 

XVb. 

P.L. 
of 

DUE 

XVUP^ 

P.L. 

of 

Dili: 

XXIb* 

P.L. 
of 

Difl: 

Fomalhaut 

W. 

12l  2i  35 

a043 

12^5tf5l 

3064 

12^  19  4§ 

3084 

I2I  4^  1? 

3105  ' 

aPegasi 

W. 

104  17  27 

3911 

105  43  23 

399C> 

107    9    2 

3949 

108  :34  22 

3950 

aArietifl 

w. 

62    0  51 

9907 

63  :»    1 

9919 

65    5    5 

9917 

66  37    2 

9994 

Aldebarau 

w. 

31    4  27 

9863 

32  37  33 

9866 

34  10  36 

9866 

35  43  .36 

9871 

Son 

E. 

31  16  22 

3179 

29  49  48 

3194 

28  23  32 

• 

3909 

26  57  34 

3995 
1 

2 

a  Arietis 

w. 

74  14  56 

9993 

75  46    8 

9960 

77  17  11 

9966 

78  48    6 

9973 

Aldebftrao 

w. 

43  27  22 

9894 

44  59  48 

9690 

46  32    8 

S905 

48    4  20 

9911 

Son 

E. 

11^  53    8 

3336 

18  29  38 

3386 

17    6  43 

34l» 

15  44  29 

3444 

5 

Suit 

W. 

15    9  47 

3681 

16  28  42 

3557 

17  48    3 

3538 

19    7  45 

VIA4 

Ann 

Spica 

E. 

55  to  27 

3040 

53  41    4 

3047 

52  II  50 

3064 

50  42  44 

3060 

Antares 

E. 

101     1  49 

3094 

99  32    6 

3099 

98    2  29 

3034 

96  32  59 

3030 

6 

Soir 

W. 

25  49    3 

3499 

27    936 

3490 

28  30  n 

3486 

29  50  48 

3467 

Spica 

E. 

43  19    8 

3081 

41  50  48 

3006 

40  22  M6 

3104 

:)8  54  31 

3110 

Antarefl 

E. 

89    6  57 

3080 

87  38    1 

3065 

86    9    9 

3069 

84  40  22 

3073 

7 

Son 

W. 

36  34    8 

3485 

37  54  49 

3484 

39  15  31 

3464 

40  m  13 

3483 

Spica 

E. 

31  36    8 

3148 

30    8  54 

3154 

28  41  50 

3163 

27  14  56 

3173 

Ajitarea 

E. 

77  17  23 

3086 

75  48  56 

3088 

74  20  32 

3000 

72  52  to 

3091 

8 

Son 

W. 

47  19  58 

3478 

48  40  47 

3475 

50     1  39 

3473 

51  22  33 

3471 

Antarefl 

E. 

65  30  39 

3004 

64    222 

3093 

6*i  34    4 

3099 

61     5  45 

3091 

a  Aqiiilie 

E. 

110  57  32 

4006 

109  46    0 

3969 

108  34  10 

3973 

107  22    4 

3957 

1 

9 

Son 

W. 

58    7  52 

3453 

59  29    9 

3448 

60  50  31 

3443 

62  II  59 

3436 

Aotarea 

E. 

53  43  42 

3080 

52  15    8 

3078 

50  46  31 

.    3073 

49  17  49 

3099 

a  Aquiln 

E. 

101  17  51 

3800 

100    4  21 

3878 

98  50  39 

3867 

97  36  46 

3857 

10 

Son 

W. 

69    1    2 

3403 

70  23  15 

3395 

71  45  37 

3380 

73    8    9 

3378 

Antarea 

E. 

41  53    0 

3046 

40  23  44 

3030 

m  54  20 

3034 

37  24  49 

3098 

a  Aqiiilw 

E. 

91  24  55 

3814 

90  10    7 

3806 

88  55  11 

3799 

87  40    8 

3793 

1 

ri 

Son 

W. 

80    3  33 

3395 

81  27  15 

3314 

82  51   10 

3309 

84  15  19 

1 

All  ta  rep 

E. 

29  55  18 

9995 

28  24  59 

9969 

26  54  3:j 

S984 

25  24    0 

9978 

a  AquilflB 

E. 

ei  23  25 

3766 

80    7  50 

3766 

78  52  \l 

3764 

77  .36  3-^ 

3769 

1 

i 

Foinalhaut 

E. 

1 12  24  57 

3153 

110  57  51 

3138 

109  30  28 

3ttM 

108    2  47 

3109 

,  12 

Son 

W. 

91   19  57 

3990 

92  45  43 

3995 

94  11  46 

3160 

95  .38    8 

3174 

I 

Spica 

W. 

29    5  13 

9999 

30  36  55 

9908 

3*i    9    4 

vm 

33  41  :)8 

9868 

a  Aquiln 

E. 

71   18    3 

3768 

70    2  27 

3771 

68  46  55 

•jnn 

67  31  29 

3764 

1 

Fomalhaut 

E. 

100  39  46 

3039 

99  10  13 

3017 

97  40  21 

3001 

96  10    9 

9985 

a  Pegaai 

E. 

118  26  35 

3375 

1 17    3  50 

3347 

115  40  :):) 

3319 

114  16  44 

3993 

'  13 

Son 

W. 

102  54  50 

3069 

104  23  13 

3079 

105  51  57 

3053 

107  21     4 

30:15 

1 

Spica 

W. 

41  30  47 

9779 

43    5  52 

9753 

44  41  21 

97^5 

46  17  15 

9715 

a  Aqutln 

E. 

61   16  48 

3850 

60    2  37 

3660 

58  48  46 

3893 

57  35  19 

39W 

Fomalhaut 

E. 

88  34  13 

9905 

87    2     1 

98(0 

85  2!>  28 

9r.u 

e:)  56  M 

9«R7 

1 

a  Pegaai 

K. 

107  10    3 

3168 

lO)  43  15 

3143 

104   15  .'iH 

3l'il 

102  48  14 

3098 

1 
14 

Son 

W. 

114  52  22 

9941 

116  23  49 

9999 

117  55  40 

wn 

1 19  27  5<J 

98Hn 

1 
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Kudo  and  Dlraotlon 

Noon. 

P.L. 
of 

lOfc. 

P.L. 
of 

Vlh. 

P.L. 
of 

ro> 

P.L. 
of 

I* 

of  Oldeofe. 

DiA 

Dur. 

DifK 

DUt 

14 

Spica 

W. 

4^5,4  35 

SM05 

49  36  21 

9677 

0      1      II 

51     7  32 

8657 

5I45    9 

8638 

a  Aqiiils 

E. 

56  22  20 

3951 

55    9  52 

3965 

53  57  58 

4093 

52  46  44 

4071 

Fomalhnut 

E. 

62  23  20 

8841 

80  49  45 

9895 

79  15  49 

9808 

77  41  32 

8783 

a  Pegasi 

E. 

101  20    2 

3076 

99  51  23 

3054 

98  22  17 

3033 

96  52  45 

3018 

15 

Son 

W. 

121    0  30 

8863 

122  33  42 

9845 

124    7  12 

9895 

125  41    8 

8606 

Spica 

W. 

60  59  50 

SMI 

62  40    6 

9591 

64  20  50 

9509 

66    2    1 

8469 

Antares 

W. 

15  19  38 

S657 

10  57  15 

9614 

18  ;)5  51 

9577 

20  15  18 

8543 

Fomalhaut 

E. 

69  45    5 

9718 

68    8  49 

9704 

66  32  14 

9600 

64  55  21 

86:e 

a  Pegasi 

E. 

89  18  46 

991.1 

87  46  46 

9807 

86  14  23 

9680 

84  41  38 

9869 

16 

Spica 

W. 

74  34  41 

9367 

76  18  34 

9368 

78    2  54 

9350 

79  47  40 

9339 

ADtarea 

w. 

28  42  56 

9411 

30  26  15 

8389 

32  10    6 

8367 

33  54  28 

9346 

Fomalhaut 

E. 

56  46  58 

9098 

55    8  38 

9618 

53  30    8 

9613 

51  51  31 

8609 

a  Pe^ai 
a  Arietia 

E. 

76  52  48 

9791 

75  18    8 

9780 

73  43  14 

8768 

72    8    6 

8760 

E. 

119  13    9 

9496 

1 17  31  49 

9479 

115  49  57 

9451 

114    7  35 

8490 

17 

Spica 

W. 

88  38     1 

9946 

90  25  20 

9930 

92  13    3 

9914 

94     1  10 

8199 

Aiitarea 

W. 

42  43  41 

9350 

44  30  54 

9933 

46  18  33 

9915 

48    6  38 

8199 

Fomalhaut 

E. 

43  38    1 

9694 

4159  39 

9636 

40  21  33 

8654 

38  43  51 

9676 

a  Arietia 

£. 

64  10    1 

9737 

62  34  10 

9737 

60  58  19 

8740 

59  22  32 

9746 

E. 

105  28  25 

9339 

103  43  12 

9315 

101  57  34 

9998 

100  H  31 

9961 

18 

Spica 

W. 

103    7    9 

9131 

104  57  21 

9119 

106  47  51 

8106 

108  38  38 

9007 

Aiitarea 

W. 

57  12  52 

9196 

59    3  11 

9113 

60  53  50 

8101 

62  44  47 

9090 

a  Peuaai 

E. 

51  26  46 

9691 

49  52  45 

9848 

48  19  20 

8881 

46  46  37 

9990 

a  Arietia 

E. 

91   15  30 

9909 

89  27  16 

9196 

87  38  43 

8185 

85  49  53 

8175 

AldebaraD 

E. 

121  49  31 

9145 

119  59  40 

9139 

118    9  29 

9118 

116  18  58 

8107 

J9 

Spica 

W. 

117  56  18 

9055 

119  48  27 

9040 

121  40  45 

8043 

123  33  12 

8039 

Antarea 

W. 

72    3  38 

9043 

73  56    5 

9035 

75  48  44 

8099 

77  41  33 

8094 

a  Arietia 

E. 

76  42  1 1 

9135 

74  52    5 

9130 

73     1  52 

8196 

71  11  32 

9199 

Aldebaran 

E. 

107    2  11 

9058 

10.1  10    7 

9050 

103  17  51 

8044 

101  25  26 

9038 

20 

Antarea 

W. 

87    7  25 

9007 

89    0  49 

9005 

90  54  15 

9006 

92  47  41 

8005 

a  Aquilae 

W. 

48  20  38 

3668 

49  37  59 

3574 

50  57    2 

3480 

52  17  38 

3415 

a  Arietis 

E. 

61  59  13 

9194 

60    8  50 

9198 

58  18  33 

9133 

56  28  24 

8139 

Aldebaran 

£. 

92     1  26 

9091 

to    8  24 

9090 

88  15  21 

9019 

86  22  17 

8090 

21 

Antarea 

W. 

102  14  18 

9019 

104    7  22 

9094 

106    0  19 

9030 

107  5S    6 

8036  ! 

a  Aquilae 

W. 

59  19  16 

3144 

60  46  32 

3100 

62  14  31 

3077 

63  43    9 

3046 

Fomalhnut 

w. 

24  24  37 

3996 

25  50  15 

3071 

27  19    0 

9947 

28  50  19 

8647 

a  Arietia 

E. 

47  20  52 

9196 

45  32  19 

8914 

43  44  12 

9933 

41  56  34 

8956 

Aldebaran 

E. 

76  57  36 

9035 

75    4  56 

9040 

73  12  24 

9046 

71  20    2 

9063 ; 

Pollux 

E. 

121    3    5 

9016 

119    9  55 

9090 

117  16  52 

9095 

115  23  57 

8039 

22 

Antarea 

W. 

117  14  15 

9078 

1 19    5  48 

9086 

120  57    6 

9099 

122  48    7 

1 
9111 

a  Aquil» 

W. 

71   13  28 

9969 

72  44  28 

9954 

74  15  39 

9949 

75  46  56 

9945 

Fomalhaut 

W. 

36  52  21 

8566 

38  32    3 

'  9536 

40  12  26 

9519 

41  53  22 

8483 

Aldebaran 

E. 

62     1    8 

9008 

60  10    5 

9108 

58  19  18 

9180 

56  28  49 

8139 

Pollux 

E. 

106    2    2 

8071 

104  10  18 

9080 

102  18  48 

8090 

100  27  34 

8101 

Sun 

E. 

142  50  55 

8400 

141     7  20 

9408 

139  23  56 

8416 

187  40  44 

8485 

XVI. 
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OBEEllWIGH  MEAN  TTME. 

LUNAB  DISTAN0K8. 

14 

Kmm  Mid  DlreotioB 
of  Ol^eet. 

Midnight 

P.L. 
of 

DHL 

XVI*. 

P.L. 

of 

Diff. 

XVllfb. 

P.L 

of 
DIfll 

XXlh. 

P.L. 

of 

Dili: 

1 
1 

Spica 

W. 

5l2^12 

9618 

5^    142 

9509 

57  46  38 

9580 

59  Qd      1 

9561    \ 

a  Aquiln 

E. 

51  96  14 

4199 

50  26  34 

4180 

49  17  49 

4946 

48  10    6 

4390   , 

Fomalhaut 

E. 

76    6  55 

vrtB 

74  31  58 

9789 

72  56  40 

9747 

71  21     2 

9739   1 

a  Pegasi 

E. 

95  22  47 

9909 

93  52  24 

9079 

92  21  36 

9959 

90  50  23 

9033 

15 

Son 

W. 

127  15  28 

9787 

128  50  13 

9788 

130  25  23 

9749 

132    0  .58 

1 

9731  ; 

Spica 

W. 

67  43  39 

9463 

69  25  44 

9444 

71     8  16 

9495 

72  51  15 

9406   1 

Antares 

w. 

21  55  31 

9513 

23  36  26 

9485 

25  18    0 

9459 

27    0  11 

9435 

Fomalhaut 

E. 

63  18  11 

9066 

61  40  45 

9654 

60    3    3 

9643 

58  25    7 

9634   1 

aPegasi 

£. 

83    8  31 

9847 

81  35    4 

9831 

80    1   17 

90J7 

78  27  11 

9804 

16 

Spica 

W. 

81  32  53 

8314 

83  18  32 

9997 

85    4  36 

9979 

86  51    6 

9089   , 

Aatares 

W. 

35  39  21 

9395 

37  24  44 

9306 

39  10  :)5 

9987 

40  56  54 

9W8 

Fomalhaut 

E. 

50  12  48 

9607 

48  34    2 

9607 

46  55  17 

96t0 

45  16  35 

9615   1 

aPegnai 

E. 

70  32  46 

97S9 

68  57  15 

9746 

67  21  36 

9741 

65  45  51 

9738 

a  Arietia 

E. 

112  24  42 

•409 

110  41  20 

8380 

108  57  30 

9360 

107  13  11 

9350 

17 

Spica 

W. 

95  49  39 

9184 

97  38  30 

9170 

99  27  43 

9157 

101  17  16 

1 
9143   . 

Antarea 

W. 

49  55    7 

9183 

51  44    0 

9109 

53  33  15 

9153 

55  22  53 

9139 

Fomalhaut 

E. 

37    639 

9705 

35  30    6 

9741 

33  54  21 

9766 

34  19  a5 

9^49 

cr  Pe^ai 
a  Anetia 

E. 

57  46  53 

9754 

56  11  25 

9785 

54  :)6  11 

9779 

53     1   16 

9796 

E. 

98  25    3 

9985 

96  38  12 

9950 

94  50  59 

9336 

93    3  25 

9m 

18 

Spica 

W. 

1 10  29  42 

9087 

112  21     1 

9078 

114  12  34 

9070 

116    4  20 

9069 

Autarea 

W. 

64  36    2 

9079 

66  27  34 

9060 

68  19  21 

9050 

70  11  23 

9051 

a  Pepsi 
a  Arietia 

E. 

45  14  44 

9986 

43  43  49 

3081 

U  14    2 

3084 

40  45  li:i 

3158 

E. 

84    0  48 

916B 

82  11  28 

9156 

80  21  51 

9H8 

78  32    8 

9141 

Aldebarnn 

£. 

114  28    9 

9006 

1 12  37    3 

9085 

110  45  40 

9075 

108  54    2 

9066 

19 

Spica 

W. 

125  25  45 

9035 

127  18  24 

9033 

129  11     7 

9031 

131    3  5:) 

9031 

Ajitarea 

W. 

79  34  30 

9019 

81  27  35 

9014 

83  20  47 

9011 

85  14    4 

9009 

a  Arietia 

E. 

69  21    7 

9190 

67  30  39 

9119 

65  40    9 

9190 

&i  49  40 

9191 

Aidebaraii 

E. 

99  32  51 

9033 

97  40    8 

9090 

95  47  19 

9096 

93  54  25 

90*J3 

20 

Antarea 

W. 

94  41    7 

9007 

m  34  31 

9009 

98  27  51 

9019 

100  21     7 

9015 

a  Aquile 

W. 

53  39  38 

3347 

55    2  55 

3987 

56  27  22 

3934 

57  52  51 

3187 

1 

a  Arietia 

E. 

54  38  24 

9147 

52  48  37 

9157 

50  59    4 

9168 

49    9  48 

91^1 

Aldebaran 

E. 

84  29  14 

9091 

82  36  13 

9094 

80  43  16 

9096 

78  50  23 

9030 

21 

Aintarea 

W. 

109  45  44 

9043 

111  38  11 

9059 

113  30  25 

9069 

115  22  27 

9068 

a  Aquiln 

w. 

65  12  22 

3095 

€i6  42    4 

3004 

iiS  12  12 

9987 

69  4-2  41 

9973 

Fomalhaut 

w. 

30  23  46 

9780 

31  58  58 

9701 

3:J  35  37 

9646 

35  13  29 

96<)9 

1 

a  Arietia 

E. 

40    9  29 

9981 

38  23    2 

8310 

36  37  17 

9343 

34  52  20 

9380 

Aldebaran 

E. 

ei)  27  50 

9061 

67  ;J5  50 

9068 

65  44    2 

9077 

63  52  27 

9087    ' 

Pollux 

E. 

113  31  12 

9038 

111  38  37 

9045 

109  40  13 

9053 

107  54     1 

9061 

1  t» 

Antarea 

W. 

124  38  50 

9199 

1%  29  15 

9134 

128  19  22 

9147 

130    9    9 

916-i 

I 

a  Aquile 

W. 

77  18  18 

9944 

78  49  41 

9945 

80  21     3 

9949 

81  52  '21 

9954 

Fomalhaut 

W. 

43  34  45 

9478 

45  16  29 

9467 

46  58  29 

9469 

48  40  40 

9453 

Aldebaran 

E. 

54  38  39 

9145 

52  48  49 

9159 

50  59  19 

9173 

49  10  11 

9188 

Pollux 

E. 

98  36  36 

9113 

96  45  56 

9194 

94  55  :^i 

9136 

93    5  2<) 

9149    , 

Soir 

E. 

135  57  45 

9436 

131  15     1 

9445 

132  32  31 

9457 

130  50  17 

9488 

\ 
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XVII, 


GRFiKlM  WIOH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

Name  and  Dlnetloii 
of  Ol^ect 

Noon. 

P.L. 

of 

nib. 

P.L. 
of 

VIb. 

P.L. 
of 

DiK 

IXb. 

P.L. 

of 

Die 

23 

a  Aquils 

W. 

8I233S 

9901 

8I5433 

9969 

_  0       $       n 

86  25  26 

9980 

87  56    1 

iOOO 

Fomalhaiit 

w. 

50  22  59 

9450 

52    5  22 

9448 

53  47  47 

9450 

55  30  10 

9453 

a  Pegasi 

w. 

36  16  40 

3497 

37  37    8 

3404 

38  59  20 

3394 

40  23    4 

S965 

Aldebarau 

E. 

47  21  25 

9904 

45  33    3 

9990 

4:)  45    5 

9937 

41  57  33 

9956 

Pollux 

E. 

91   15  44 

9109 

89  26  19 

9174 

87  37  13 

9188 

85  48  28 

0900 

VEffUS 

E. 

122    8     1 

9555 

120  28    4 

9569 

118  48  26 

9583 

117    9    8 

9500 

SUH 

E. 

129    8  19 

9461 

127  26  39 

9494 

125  45  18 

9508 

124    4  16 

9B99 

24 

aAquilae 

W. 

95  24  47 

3076 

96  53  26 

3008 

98  21  38 

3191 

99  49  22 

3145 

Fomalhaiit 

W. 

64    0  34 

9485 

65  42    9 

9494 

67  23  30 

9504 

69    4  37 

9615 

a  Pegasi 
Aldebaran 

W. 

47  38  25 

3039 

49    7  49 

3014 

50  37  44 

9993 

52    8    5 

9077 

E. 

a3    6  56 

9350 

31  22  23 

9384 

29  38  25 

9411 

27  55    6 

9440 

% 

Pollux 

E. 

76  50    5 

99T7 

75    3  31 

9991 

73  17  19 

9307 

71  31  30 

0S83 

Suit 

E. 

115  44    8 

9508 

114    5  10 

9013 

1 12  26  33 

9099 

110  48  18 

9040 

25 

a  Aquil» 

W. 

107    0    8 

3901 

108  24  30 

3395 

109  48  13 

3361 

111  11  14 

3300 

Fomalhaut 

W. 

77  26  11 

9577 

79    5  37 

9581 

80  44  44 

9605 

82  23  32 

9010 

a  Pegasi 

W. 

59  43  50 

9935 

61   15  24 

9934 

62  47    0 

9934 

64  18  36 

9095 

Pollux 

£. 

62  48  10 

9403 

61     4  39 

9418 

59  21  30 

9435 

57  38  45. 

9460 

Sun 

E. 

102  42  37 

9799 

101     6  36 

9746 

99  30  57 

9763 

97  55  40 

9780 

26 

Fomalhaut 

W. 

90  32  35 

9095 

92    9  22 

9710 

93  45  49 

9796 

95  21  54 

8741 

aPej^asi 

W. 

71  55  40 

OOKA 

73  26  44 

9967 

74  57  38 

9973 

76  28  22 

9064 

aArietis 

W. 

28  18    3 

9909 

29  49    3 

9035 

31  20  38 

9913 

32  52  40 

9807 

Pollux 

E. 

49  10  35 

9530 

47  30    3 

9545 

45  49  53 

9661 

44  10    4 

9577 

Suif 

E. 

90    4  46 

9809 

88  31  39 

9880 

86  58  54 

9806 

85  26  30 

9019 

27 

Fomalhaut 

W. 

103  17    8 

9(^ 

104  51     7 

9838 

lOG  24  45 

9855 

107  58    1 

9873 

a  Pegasi 

W. 

83  59     1 

3037 

85  28  28 

3048 

m  57  41 

3060 

88  26  39 

3073  : 

a  Arietis 

W. 

40  36  32 

9864 

42    9  37 

9864 

43  42  42 

9866 

45  15  45 

9867  , 

Pollux 

E. 

a*)  56  17 

9059 

34  18  a3 

9668 

32  41  10 

9683 

31     4    7 

9606 

Suif 

E. 

77  49  29 

9989 

76  19    3 

3005 

74  48  56 

3010 

73  19    7 

3034 

28 

Fomulbnut 

W. 

115  38  53 

9959 

117    9  57 

9977 

118  40  38 

9996 

120  10  56 

3014 

a  Pe^si 

W. 

95  47  27 

3149 

97  14  46 

3156 

98  41  48 

3171 

100    8  32 

3187 

a  Arietis 

W. 

52  59  57 

9800 

54  32  29 

9896 

56    4  53 

9909 

57  37    9 

9000 

Aldebaran 

W. 

22    7  18 

9909 

23  39  26 

9901 

25  11  43 

9808 

26  44    5 

9804 

Sun 

E. 

65  54  28 

3104 

64  26  2:) 

3118 

62  58  35 

3130 

61  31    2 

3143 

29 

aPe^i 

W. 

107  17  26 

3970 

108  42  13 

3988 

no    6  39 

3306 

111  30  44 

3305 

a  Arietis 

W. 

65  16  19 

9043 

m  47  43 

9951 

68  18  57 

9958 

69  50    2 

9965 

Aldebarao 

W. 

34  26    5 

9904 

35  58  19 

9908 

37  30  28 

9013 

39    230 

9918 

Sun 

£• 

54  17    4 

3904 

52  51     0 

3916 

51  25  10 

3997 

49  59  33 

3939 

30 

a  Arietis 

W. 

77  23  16 

3001 

78  5:3  28 

3008 

80  23  31 

3014 

81  53  26 

3091  • 

Aldebaran 

W. 

46  40  59 

9046 

48  12  19 

9959 

49  43  32 

9958 

51  14  37 

S964 

Son 

E. 

42  54  46 

3394 

41  30  27 

3304 

40    6  20 

3315 

38  42  26 

3396 

M 

a  Arietis 

W. 

89  20  58 

3064 

90  50    4 

3060 

92  19    3 

3006 

03  47  54 

3073 

Aldebaran 

W. 

58  48  16 

9909 

60  18  39 

0907 

61  48  55 

3009 

63  19    5 

3008 

Pollux 

W. 

14  39  24 

3006 

16    9    2 

3096 

17  38  43 

3093 

19    8  27 

3009 

Son 

£. 

31  46    4 

3308 

30  23  27 

3303 

29    1    3 

3400 

27  38  53 

3490 
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OBBBNWIOH  MRAN  TIHB. 

LUNAR  DISTANCES. 

Name  Mid  DirMtlQB 
ofOliJoel 

Midnight 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

DUt 

xvmb. 

P.L. 

of 

Die 

XXIh. 

P.L. 
of 

Diff. 

23 

aAquil0 

W. 

89  2^2? 

MB 

98  5&:& 

3699 

9^2^13 

9989 

0^55  43 

3608 

Fomalliaut 

W. 

57  12  30 

M57 

58  54  44 

60  36  50 

9480 

62  18  47 

9478 

a  Pegasi 

w. 

41  48    8 

9197 

43  14  21 

3147 

44  41  34 

9165 

46    9  38 

3669 

Aldebaraii 

E. 

40  10  28 

9974 

38  23  50 

9994 

36  37  41 

»18 

34  52    3 

9336 

Pollux 

E. 

84    0    4 

9917 

82  12    2 

9931 

80  24  21 

9948 

78  37    2 

9961 

ViNns 

E. 

115  30  10 

9613 

113  51  33 

9899 

112  13  17 

9649 

110  35  23 

9861 

Suit 

E. 

122  23  34 

9538 

120  43  U 

9551 

119    3    9 

9586 

117  23  28 

9589 

24 

a  Aquiln 

W. 

101  16  37 

3171 

102  43  21 

3198 

104    9  32 

3998 

105  35    8 

3959 

Foinalhaut 

W. 

70  45  29 

9987 

72  26    5 

9538 

74    6  25 

9551 

75  46  27 

9584 

a  Pegasi 

W. 

53  38  47 

9963 

55    9  46 

9953 

56  40  58 

9945 

58  12  20 

9039 

Aldebaraii 

B. 

26  12  98 

9479 

24  30  a5 

9568 

22  49  33 

9548 

21    9  26 

9904^ 

Pollux 

E. 

69  46    4 

9339 

68    1     1 

9355 

66  16  21 

9371 

64  32    4 

9387 

SiJif 

B. 

109  10  25 

9689 

107  32  54 

9879 

105  55  46 

9866 

104  19    0 

9713 

25 

aAquiln 

W. 

112  33  32 

3438 

113  55    5 

3486 

115  15  51 

3695 

116  35  48 

3571 

Foinalhaut 

W. 

84    2    1 

9834 

85  40  10 

9649 

87  17  59 

9664 

88  55  27 

9679 

aPftgaai 

W. 

65  50  11 

9938 

67  21  42 

9949 

G8  53    8 

9048 

70  24  28 

9953 

Pollux 

E. 

55  56  22 

9487 

54  14  22 

9489 

52  32  44 

9490 

50  51  29 

9514 

Son 

E. 

96  20  46 

9797 

94  46  14 

9813 

m  12    3 

9830 

91  38  14 

9846 

26 

Fomalhaut 

W. 

96  57  39 

9757 

98  33    3 

9773 

100    8    6 

9780 

101  42  48 

9808 

aPe^i 

W. 

77  58  55 

9903 

79  29  16 

3604 

80  59  24 

8014 

82  29  19 

3695 

aAnetis 

W. 

34  25    3 

9884 

35  57  42 

9878 

37  30  32 

9860 

39    3  30 

9868 

PolliK 

E. 

42  30  37 

9991 

40  51  :K) 

9607 

39  12  45 

9893 

37  34  21 

9638 

Son 

E. 

83  54  26 

9997 

• 

82  22  42 

9943 

80  51  18 

9950 

79  20  14 

27 

Fomalhaut 

W. 

109  30  55 

9898 

111     3  27 

9968 

112  35  38 

9994 

114    7  27 

9949 

aPemm 

W. 

89  55  21 

3887 

91  2:)  47 

3160 

92  51  57 

3114 

94  19  50 

3197 

aAnetis 

W. 

46  48  Mi 

9871 

48  21  42 

9875 

49  54  a3 

9886 

51  27  18 

9884 

Pollux 

E. 

29  27  24 

9713 

27  51     1 

9798 

26  14  58 

9744 

24  39  16 

9759 

Sun 

E. 

71  49  36 

3648 

70  20  2:) 

3669 

Gd  51  27 

3077 

67  22  49 

3091 

28 

Fomalliaut 

W. 

121  40  51 

3634 

123  10  21 

3654 

124  39  27 

3075 

126    8    7 

3698 

a  Pe^si 

W. 

101  34  57 

3969 

103    i    4 

3919 

104  26  51 

3939 

105  52  19 

3953 

a  Anecia 

w. 

59    9  16 

9918 

60  41  15 

9993 

62  13    5 

9999 

63  44  46 

9038 

Aldebaraii 

w. 

28  16  31 

9894 

29  48  57 

9894 

31  21  23 

9607 

32  53  46 

9900 

Suit 

E. 

60    3  44 

3196 

58  36  41 

3188 

57    9  54 

3181 

55  43  22 

3103 

29 

ciPegasi 

W. 

112  54  26 

3345 

114  17  45 

3365 

115  40  41 

9387 

117    3  12 

3410 

aAnetis 

W. 

71  20  59 

9979 

72  51  47 

9979 

74  22  26 

9987 

75  52  55 

9903 

Aldebaran 

W. 

40  34  26 

9994 

42    6  15 

9999 

43  37  57 

9835 

45    9  32 

9041 

Son 

E. 

48  34  10 

9949 

47    8  59 

3961 

45  44    2 

9979 

44  19  18 

3989 

ao 

a  Ariel  is 

W. 

83  2:)  13 

3897 

84  52  52 

3US4 

86  22  22 

9041 

87  51  44 

3047 

Aldebaran 

W. 

52  45  35 

9989 

54  16  26 

9975 

55  47  10 

9981 

57  17  46 

9060 

Son 

E. 

37  18  45 

9337 

35  55  16 

3347 

34  31  59 

9398 

33    8  55 

3370 

31 

'  a  Arietis 

W, 

95  16  37 

9978 

96  45  13 

3985 

98  13  41 

9001 

99  42    1 

I 

3607 

Aldebaran 

W. 

64  49    8 

3613 

66  19    5 

3618 

67  48  56 

9099 

69  18  41 

3697 

Pollux 

W. 

20  38  13 

3699 

22    7  59 

3099 

23  37  45 

9099 

25    7  30 

3095 

Son 

E. 

26  16  59 

3434 

24  .55  21 

3456 

23  34     1 

3487 

22  13     1 

94U 

10 
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I. 


AT  GREENWICH  APPARENT  NOON. 


• 

1 

* 

^ 

s 

s 

« 

•S 

5 

Vl 

Vi 

O 

o 

►» 

>t 

<s 

«• 

Q 

ft 

Tues. 

1 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Mod. 

7 

iTiies. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

SUN. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

SUN. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

SUN. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

THE  SUN'S 


Apparent 
Right  AaoooBioD. 


li     m       B 

10  41  23.07 
10  45  0  71 
10  48  38.07 

10  52  15.17 
10  55  52.02 

10  59  28.63 

11  3  5.02 
11  6  41.21 
11  10  17.21 

11  13  53.03 
11  17  28.71 
11  21     4.26 

11  24  39.69 
11  28  15.03 
1]  31  50.30 

11  35  25.52 
11  39  0.72 
11  42  35.92 

11  46  11.15 
11  49  46.42 
11  53  21.76 

11  56  57.20 

12  0  32.76 
12    4    8  46 

12  7  44.31 
12  1]  20.35 
12  14  56.60 

12  18  33.07 
12  22  9.78 
12  25  46.75 

12  29  24.00 


Diff.  for 
1  Hoar. 


n 

9.074 
9.062 
9.051 

9.040 
9.030 
9.021 

9.012 
9.004 
8.996 

8.990 
8.984 
8.979 

8.975 
8.972 
8.969 

8.968 
8.968 
8.968 

8.969 
8.972 
8.975 

8.979 
8.984 
8.991 

8.998 
9.006 
9.015 

9.025 
9.035 
9.046 

9*058 


Apparent 
DeollnatioD. 

Diff.  for 
1  Hour. 

N.  8  18    9.5 
7  56  18.6 
7  34  20.0 

-54.45 
54.78 
55.10 

7  12  13.9 
6  50    0.8 
6  27  40.9 

-55.40 
55.6:) 
55.1MJ 

6     5  14.7 
5  42  42.6 
5  20    4.8 

-56.22 
50.46 
56.69 

4  57  21.7 
4  34  33.6 
4  11  40.8 

-56.90 
57.10 
67.28 

3  48  43.7 
3  25  42.7 
3    2  38.1 

-57.45 
57.61 
57.76 

2  39  30.1 
2  16  19.1 
1  53     5.4 

-67.89 
68.01 
68.12 

1  29  49.3 
1     6  31.0 
0  43  1 1.0 

-58.21 
58.29 
58.36 

N.  0  19  49.5 

S.   0    3  33.2 

0  26  56.7 

-58.42 
58.46 
58.49 

0  50  20.7 

1  13  44.9 
1  37     8.9 

-58.50 
58.50 

58.49 

2    0  32.5 
2  23  55.2 
2  47  16.7 

-58.46 
58.41 
58.36 

S.    3  10  36.6 

-58.28 

Semi- 
diameter. 


Sidereal 
Time  of 
Semi, 
diameter 
Paaaing 
Bferidian 


// 


5  53.59 

5  53.82 

5  54.05 

5  54.29 

5  54.53 

5  54.77 

5  55.02 

5  55.27 

5  55.53 

5  55.78 

5  56.04 

5  56.30 

5  56.56 

5  56.82 

5  57.09 

5  57.35 

5  57.61 

5  57.87 

5  58.14 

5  58.40 

5  58.67 

5  58.93 

5  59.20 

5  59.46 

5  59.73 

6  0.00 
6  0.27 

6  0.54 

6  0.81 

6  1.08 


16     1.35 


64.41 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.10 
64.08 

64.07 
64.06 
64.05 

64.05 
64.05 
64.05 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.15 
64.17 
64.20 

64.23 
64.27 
64.31 

64.35 


Eqaatiou  of 

Time, 

to  be 
Sabtraoted 

from 
Apparent 

Time. 


m       B 

0  3.93 
0  22.80 

0  41.94 

1  1.34 
1  20.98 

1  40.87 

2  0.99 
2  21.29 

2  41.79 

3  2.46 
3  23.28 

3  44.24 

4  5.30 
4  26.45 

4  47.67 

5  8.95 
5  30.24 

5  51.54 

6  12.81 
6  34.04 

6  55.19 

7  16.25 
7  37.18 

7  57.98 

8  18.61 
8  39.07 

8  59.32 

9  19.35 
9  39.13 
9  58.66 

10  17.91 


Diff.  for 
1  Hoar. 


a 
0.781 

0.793 

0.804 

0.816 
0.825 
0.834 

0.843 
0.851 
0.859 

0.866 
0.871 
0.876 

0.880 
0.883 
0.886 

0.687 
0.888 
0.887 

0.886 
0.883 
0.880 

0.876 
0.871 
0.864 

0.857 
0.849 
0.840 

0.8:K) 
0.820 
0.809 

0.797 


NOTB.— The  mean  time  of  seaidiameter  paaaing  may  be  found  by  anbtraeting  0'.18  from  the  aidereal  time. 

Tbo  sign  -   prefixed  to  the  hoarly  change  of  doc.linatlon  indioatea  that  north  deolinatione  are  deoreaaiagi 
•oath  deolinationa,  inoreaaiug. 
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AT  GEBBNWIOH  MEATT  NOON. 

THE  SUN'S 

• 

1 

« 

5 

o     . 

1 

1 

1 

Equation  of 

Time. 

to  be 

Added  to 

Mean  Time. 

DUE  for 
1  Honr. 

Sidaiwl 

TiBM, 

or 

Rlgbt  AaeenNfun 

of 

MoMiBnn. 

▲ppannt 
Bight  AaeeiMioii. 

Diftfor 
1  Hoar. 

Appaient 

DUE  for 
1  Honr. 

Tues. 
Wed. 

Thur. 

1 

2 
3 

h     m       a 

10  41  23.08 
10  45    0.76 
10  48  38.17 

• 
9.076 

0.064 

9.053 

N.   8  18    9.4 
7  56  18.2 
7  34  19.3 

-54.46 
54.79 
55.11 

m       a 

0    3.93 
0  22.8P 
0  41.94 

0.781 
0.793 
0.804 

b      m       a 

10  41  27.01 
10  45  23.56 
10  49  20.11 

Frid. 

Sat. 

SUN. 

4 
5 
6 

10  52  15.32 
10  55  52.22 
10  59  28.88 

9.042 
9.039 
9.023 

7  12  12.9 
6  49  59.5 
6  27  39.3 

-55.41 
65.70 
55.97 

1     1.35 
1  21.00 
1  40.89 

0.815 
0.825 
0.834 

10  53  16.67 

10  57  13.22 

11  1     9.77 

Mon. 

Tues. 

Wed. 

7 
6 
9 

11     3    5.32 
11     6  41.56 
11  10  17.61 

9.014 
9.006 

0»VifO 

6    5  12.8 
5  42  40.3 
5  20    2.2 

-66.23 
56.47 
56.70 

2     1.00 
2  21.32 
2  41.83 

0.843 
0.851 
0.850 

11     5    6.32 
11     9    2.88 
11  12  59.44 

Thur. 

Frid. 

Sat. 

10 
11 
12 

11   13  53.48 
11   17  29.21 
11  21    4.81 

8.992 
6.966 
6.981 

4  57  18.8 
4  34  30.4 
4  11  37.3 

-56.91 
57.11 

57.:w 

3    2.51 
3  23.33 
3  44.29 

0.865 
0.871 
0.876 

11  16  55.99 
11  20  52.54 
11  24  49.10 

SUN. 

Mon. 

Tues. 

13 
14 
15 

1 1  24  40.29 
11  28  15.69 
11  31  51.01 

8.977 
8.974 
8.971 

3  48  39.9 
8  25  38.5 
3    2  33.5 

-57.47 
57.63 
57.78 

4    5.36 
4  26.51 
4  47.74 

0.880 
0.863 
0.866 

11  28  45.65 
11  32  42.20 
11  36  38.75 

Wed. 
Thur. 
Frid. 

16 
17 
18 

1 1  35  26.29 
11  39     1.54 
11  42  36.79 

8.970 
8.970 
8.970 

2  39  25.2 
2  16  13.8 
1  52  59.7 

-57.91 
58.03 
58.14 

5    9.02 
5  30.32 
5  51.62 

0.867 
0.888 
0.867 

11  40  35.31 
11  44  31.86 
11  48  28.41 

Sat. 

SUN 
Moo. 

19 
20 
21 

11  46  1207 
11  49  47.39 
11  53  22.79 

8.971 
6.974 
6.977 

1  29  43.3 
1     6  24.7 
0  43    4.3 

-68.23 
58.31 
58.36 

6  12.90 
6  34.13 
6  55.29 

0.886 
0.683 
0.880 

11  52  24.97 

11  56  21.52 

12  0  18.08 

Tues. 
Wed. 
Thur. 

22 
23 
24 

11  56  58.28 

12  0  33.89 
12    4    9.65 

6.981 

a9e6 

8.993 

N.    0  19  42.5 

S.    0    3  40.6 

0  27    4.5 

-68.44 

66.46 
56.51 

7  16.35 
7  37.29 
7  58.09 

0.876 
0.671 
0864 

12    4  14.63 
12    8  11.18 
12  12    7.74 

Frid. 
Sat. 

sew. 

25 
26 
27 

12    7  45.56 
12  11  21.65 
12  14  57.95 

9.000 
9.006 
9.017 

0  50  28.8 

1  13  53.3 
1  37  17.7 

-66.53 
68.52 

68.51 

8  18.73 
8  39.19 
8  59.44 

0.857 
0.649 
0.840 

12  16    4.29 
12  20    0.84 
12  23  57.39 

Mon. 

Tues. 

Wed. 

28 
29 
30 

12  16  34.47 
12  22  11.24 
12  25  48  26 

9.097 
9.037 
9.048 

2    0  41.6 
2  24    4.6 
2  47  26.4 

-58.48 
58.43 
58.37 

9  19.47 
9  39.26 
9  58.79 

0.630 
0.680 

0.800 

12  27  53.94 
12  81  60.50 
12  85  47.05 

Thur. 

31 

12  29  25.56 

9.060 

S.    3  10  46.6 

-56.30 

10  18.04 

0.797 

12  39  48.60 

The 

i«mfclUuD»ler  for  bm 
•Ikh  —  iireftzed  to  i! 
boroMingt  Mrathdi 

ABnoonn 
bo  hoarly 
MlliiAtioni 

i»7  bo  aooiimod  tbo  aoino  m  thi 
ohaoge  of  declination  indicatei 
1,  InoroMing. 

%,%  for  appAreat  i 
itbatnortbdecl 

loon. 
inationa 

DIff.  for  1  Honr, 
-f9«.8665. 
(Table  HI.) 

• 
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III. 


AT  GREENWICH  MEAN  NOON. 


• 

n 

a 
o 

1 

1^ 

« 

o 

ja 

M 

«a 

••» 

>t 

►k 

« 

«• 

Q 

244 

1 

2 

245 

3 

246 

4 

247 

5 

248 

6 

249 

7 

250 

8 

251 

9 

252 

10 

253 

11 

254 

12 

255 

13 

256 

14 

257 

15 

258 

16 

259 

17 

260 

18 

261 

19 

262 

20 

263 

21 

264 

22 

265 

23 

266 

24 

267 

25 

268 

26 

269 

27 

270 

28 

271 

29 

272 

30 

273 

31 

274 

THE  SUN'S 


TRUB  LONOirrrDB. 


» 


158  44    2.7 

159  42  11.1 

160  40  21.3 

161  38  33.2 

162  36  46.7 

163  35     1.9 

164  33  18.7 

165  31  37.1 

166  29  57.1 

167  28  18.6 

168  26  41.6 

169  25    6.2 

170  23  32.4 

171  22    0.3 

172  20  29.9 

173  19     1.3 

174  17  34.4 

175  16     9.3 

176  14  46.1 

177  13  25.0 

178  12    6.1 

179  10  49.3 

180  9  34.7 

181  8  22.3 

182  7  12.1 

183  6    4.2 

184  4  58.7 

185  3  55.5 

186  2  54.5 

187  1  55.7 

188  0  59.1 


It 


43  43.1 
41  51.4 
40     1.5 

38  13.3 
36  26.7 
34  41.8 

32  58.5 
31  16.8 
29  36.7 

27  58.1 
26  21.0 
24  45.4 

23  1L5 
21  39.3 
20    8.8 

18  40.1 
17  13.1 
15  47.9 

14  24.6 
13  3.4 
11  44.4 

10  27.5 
9  12.8 
8    0.3 

6  50.0 
5  42.0 
4  36.4 


3 
2 

1 


33.1 
32.0 
33.1 


0  36.4 


Diff.  for 
1  Hoar. 


// 


145.31 
145.39 
145.46 

145.53 
1 4.^60 
i45.G7 

145.73 
145.80 
145.66 

145.93 
145.99 
146.06 

146.13 
146.20 
146.27 

146.34 
146.42 
146.49 

146.57 
146.66 
146.75 

146.84 
146.94 
147.03 

147.12 
147.21 
147.31 

147.40 
147.50 
147.59 

147.68 


LATITUDB. 


II 


+  0.54 
0.56 
0.55 

+  0.51 
0.44 
0.34 

+  0.22 
+  0.08 

-  0.05 

-0.18 
0.30 
0.41 

—  0.51 
0.58 
0.62 

-  0.63 
0.61 
0.56 

-0.48 
0.38 
0.26 

—  0.13 
0.00 

+  0.14 

+  0.25 
0.35 
0.43 

+  0.49 
0.51 
0.50 

+  0.46 


Logarithm 

of  the 

BadluB  Vector 

of  the 

Earth. 


0.0038131 
0.0037086 
0.0036024 

0.0034945 
0.0033850 
0.0032740 

0.0031614 
0.0030475 
0.0029322 

0.0028158 
0.0026985 
0.0025805 

0.0024618 
0.0023427 
0.0022233 

0.0021036 
0.0019839 
0.0018642 

0.0017444 
0.0016246 
0.0015048 

0.0013850 
0.0012652 
0.0011452 

0.0010249 
0.0009043 
0.0007832 

0.0006616 
0.0005394 
0.0004164 

ft 

0.0002928 


Diff.  for 
1  Hoar. 


-43.3 
43.9 
44.6 

-45.2 
45.9 
46.5 

-47.2 
47.8 
48.3 

-48.7 
49.0 
49.3 

-49.5 
49.7 
49.8 

-49.8 
49.9 
49.9 

-49.9 
49.9 
49.9 

-49.9 
49.9 
50.0 

-50.2 
50.4 
50.6 

-50.8 
51.1 
51.4 

-51.7 


Mean  Time 

of 

Sidereal  Noon. 


n      m       a 

3  16  22.17 
3  12  26.26 
3  8  30.36 

3  4  34.45 
3  0  38.54 
2  56  42.63 

2  52  46.72 
2  48  50.82 
2  44  54.91 

2  40  59.00 
2  37  3.10 
2  33  7.20 

2  29  11.29 
2  25  15.38 
2  21  19.47 

2  17  23.56 
2  13  27.65 
2    9  31.74 

2  5  35.84 
2  1  39.93 
1  57  44.02 

1  53  48.11 
1  49  52.21 
1  45  56.31 


1  42 
1  38 
1  34 


0.40 
4.49 

8.58 


1  30  12.68 
1  26  16.77 
1  22  20.86 


11  18  24.96 


NoTB. — ^The  nambora  in  column  A  oorreapond  to  the  tme  equinox  of  the  datet  in  oolumn  A',  to 
the  mean  equinox  of  January  (H.O. 


Diff.  for  1  Hour, 
— 9*.8296. 
(Table  II.) 
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GBBENWIGH  MEAN  TIME. 


THE  MOON'S 


S 


SBMiDiAiarnEB. 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


Noon. 


I* 


14  51.5 
14  47.4 
14  44.8 

14  43.6 
14  43.9 
14  45.8 

14  49.7 

14  55.7 

15  3.9 

15  14.5 
15  27.1 
15  41.5 

15  57.1 

16  12.6 
16  26.7 

16  38.0 
16  44.8 
16  46.3 

16  42.3 
16  33.4 
16  20.7 

16  5.8 
15  50.2 
15  35.2 

15  21.6 
15  10.0 
15  0.5 

14  53.3 
14  48.2 
14  45.0 

14  43.6 


Midniftht. 


/« 


14  49.3 
14  45.9 
14  44.0 

14  43.5 
14  44.6 
14  47.6 

14  52.5 

14  59.5 

15  8.9 

15  20.5 
15  34.1 

15  49.2 

16  4.9 
16  19.9 
16  32.8 

16  42.0 
16  46.3 
16  45.0 

16  38.4 
16  27.4 
16  13.4 

15  58.0 
15  42.6 
15  28.2 

15  15.5 
15  5.0 
14  56.6 

14  50.5 
14  46.4 
14  44.1 

14  43.5 


HORIZONTAL  PABAXLAX. 


Noon. 


ii 


54  25.0 
51  10.1 
54    0.4 

53  55.9 

53  57.0 

54  4.3 

54  18.6 

54  40  6 

55  10.7 

55  49.4 

56  35.9 

57  28.9 

58  25.9 

59  22.8 

60  14.8 

60  56.1 

61  21.3 
61  26.9 

61  12.1 
60  39.2 
59  52.6 

58  58.0 
58  0.8 
57     5.7 

56  15.7 
55  33.0 
54  58.2 

54  31.7 
54  12.9 
54     1.3 

53  56.1 


Dlir.  for 
1  Hoar. 


-^.73 
0.58 
0.30 

-0.08 

•l-O.ld 

0.46 

+0.76 
1.09 
1.44 

+1.79 
*2.09 
2.31 

+-*2.40 
2.30 
1.08 

+1.41 
+0.66 
-^.20 

-1.03 
1.69 
2.14 

-8.36 
2.36 
2.21 

-1.94 
1.62 
1.28 

-0.94 
0.63 
0.36 

-0.10 


HidnSgbt. 


II 


54  16  9 
54  4.6 
53  57.5 

53  55.7 

53  59.8 

54  10.6 

54  28.6 
51  54.6 

55  29.0 

56  11.7 

57  1.7 

57  57.1 

58  54.6 

59  49.8 

60  37.2 

61  10.9 
61  26.6 
61  22.0 

60  57.7 
60  17.3 
59  26.0 

58  29.4 
57  32.8 
56  39.9 

• 

55  53.4 
55  14.6 
54  43.9 

54  21.4 
54  6.3 
53  57.9 

53  55.7 


Diff.  for 
1  Hoar. 


-0.62 

0.41 

-0.19 

+0.05 
0.31 
0.60 

+0.92 
1. 20 
1.62 

+1.94 
2.21 
2.38 

+2.38 
2.17 
1.73 

+1.06 
+0.24 
-0.62 

-1.38 
1.95 
2.28 

-2.39 
2.30 
2.09 

-1.79 
1.46 
l.ll 

-0.79 

0.49 

-0.22 

+0.03 


UPPER  TRANSIT. 


Keridian  of 
Qreenwiob. 


h      in 

23  31.1 

6 
0  13.6 

0  54.3 

1  34.0 

2  13.6 

2  54.0 

3  36.4 

4  21.6 


IMir.  for 
1  Hoar. 


5 
6 

7 

7 
8 
9 


10.4 
3.3 
0.0 

59.3 
59.4 
58.5 


10  55.5 

11  50.2 

12  43.3 

13  35.6 

14  28.3 

15  22.0 

16  17.0 

17  12.9 

18  8.8 

19  3.2 

19  55.2 

20  44.1 

21  29.8 

22  12.8 

22  53.8 

23  8a7 


1.73 

1.67 
1.65 
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9.3560 

25    3  18.7 

4.858 

5 

15  36  35.96 

9.0606 

19    g  43.0 

9.799 

5 

17  22  41.31 

9.3618 

25    8    6.2 

4.794 

6 

15  38  39.77 

9.0664 

19  18  28.8 

9.714 

6 

17  25    3.20 

9.3678 

25  12  45.6 

4.588 

7 

15  40  43.93 

9.0793 

19  28    9.3 

9.634 

7 

17  27  2.5.45 

S.3738 

25  17  16.8 

4.459 

8 

15  42  48.45 

9.07» 

19  37  44.9 

9.553 

8 

17  29  48.06 

9.3798 

25  21  39.9 

4.316 

9 

15  44  53.32 

9.0849 

19  47  15.0 

9.471 

9 

17  32  11.03 

9.3857 

25  25  54.7 

4.177 

10 

15  46  58.55 

9.0009 

19  50  41.4 

9J)89 

10 

17  34  34.35 

9.3915 

25  30    1.1 

4.037 

II 

15  49    4.14 

9.0969 

20    0    2.3 

0.306 

11 

17  36  58.01 

9.3979 

25  33  59.1 

3.807 

12 

15  51   10.10 

9.1093 

20  15  18.1 

9.991 

12 

17  39  22.02 

9.4030 

25  37  48.7 

3.756 

M 

15  53  10.42 

9.1084 

20  24  28.8 

9.135 

13 

17  41  4a37 

9.4086 

25  41  29.7 

3.619 

14 

15  55  23.ri 

9.1146 

20  33  34.3 

9.048 

14 

17  44  11.05 

9.4149 

25  45    2.1 

3.467 

15 

15  57  30.17 

9.1907 

20  42  34.0 

8.960 

15 

17  46  36.07 

9.4197 

25  48  25.8 

3.3K 

10 

15  59  37.00 

9.1960 

20  51  29.5 

8.870 

10 

17  49     1.41 

9.4951 

25  51  40.7 

3.175 

17 

10     1  45.40 

9.1339 

21     0  19.0 

8.780 

17 

17  51  27.08 

9.4305 

25  54  46.8 

3.098 

18 

10    3  53.58 

9.1395 

21     9    3.1 

8.688 

18 

17  53  5.3.07 

9.4358 

25  57  44.1 

9.880 

J!» 

10    6    2.14 

9.1457 

21    17  41.0 

8.595 

19 

17  56  19.38 

9.4410 

26    0  32.4 

9.730 

20 

16    8  11.07 

9.1590 

21  26  14.5 

8Ji09 

20 

17  58  45i)9 

9.4461 

26    3  11.7 

9.579 

21 

10  10  20.38 

9.1583 

21  34  41.8 

8.407 

21 

18     1  12.91 

9.4519 

26    5  41.9 

9.497 

22 

16  12  30.07 

9.1647 

21  43    3.3 

8.310 

22 

18    3  40.13 

9.4569 

26    8    3.0 

9.975 

23 

16  14  40.14 
THl 

9.1711 

JB&DA 

S.21  51  19.0 
LY  10. 

8.919 

23 

18    6    7.65 
»A1 

9.4619 

8.26  10  14.9 
lY  12. 

9.199 

0 

16  16  50.60 

9.1775 

S.21  59  28.8 

8.113 

0 

18    8  a5.47 

9.4600 

LS.26  12  17.0 

1.967 

1 

16  19    1.44 

9.1838 

22    7  32.0 

8.013 

1 

18  II    3JS7 

9.4707 

2(S  14  10.9 

1.811 

2 

16  21  12.6($ 

9.1909 

22  15  30.4 

7J)]9 

2 

18  13  31.95 

9.4753 

20  15  54.9 

1.655 

3 

16  23  24.27 

9.1067 

22  2:)  22.1 

7.810 

3 

18  16    0.61 

9.4799 

2(5  17  29.5 

1.497 

4 

16  25  36.26 

9.9031 

22  31     7.0 

7.707 

4 

18  18  29.54 

9.4844 

26  18  .54.6 

1.339 

5 

16  27  48.04 

9.9096 

22  38  4(5.9 

7Ma 

5 

18  20  58.74 

9.4887 

26  20  10.2 

1.180 

6 

16  30     1.41 

9.9161 

22  40  19.9 

7.497 

0 

18  23  28.19 

9.4930 

26  21   10.2 

1.019 

7 

16  32  14.57 

9.9995 

22  .53  40.5 

7.389 

7 

18  25  57.90 

9.4979 

26  22  12.5 

0.858 

8 

16  34  28.11 

9.9980 

23    1     0.(> 

7.981 

8 

18  28  27.86 

9Ji013 

20  22  59.2 

0.697  . 

i> 

16  .%  42.04 

9.9354 

23    8  20.2 

7.179 

9 

18  30  58.00 

9.5059 

26  2:i  :I0.2 

OJOS  1 

10 

16  ;«  5<>.30 

9.9419 

23  15  27.2 

7.061 

10 

18  33  28.49 

9.5090 

26  24    3.4 

0  379  ; 

li 

10  41   11.07 

9.9483 

23  22  27.5 

6.048 

II 

18  35  59.14 

9.5197 

26  24  20.8 

0.907 

12 

10  43  26.16 

9.9547 

23  29  21.0 

6.835 

12 

18  38  30.01 

9.5163 

26  24  28.3 

-  0.049 

13 

16  45  41.04 

9.9619 

2:}  30    7.7 

6.791 

13 

18  41     1.10 

9.5190 

26  24  25.9 

•I-  0.193 

14 

10  47  57.51 

9.96n 

2:3  42  47.5 

6.605 

14 

18  43  32.40 

9.5934 

26  24  13.5 

0.989 

15 

10  50  13.70 

9.9741 

2:3  49  20.3 

6.488 

15 

18  46    3.91 

9.5967 

26  23  51.2 

0.456 

16 

16  52  30.40 

9.9606 

2:)  55  46.0 

6.370 

10 

18  48  35.61 

9.5999 

26  2:3  18.8 

0.694 

17 

16  54  47.43 

9.9870 

24    2    4.7 

6.959 

17 

18  51     7.50 

9J»31 

26  2-2  30.3 

0.799 

16 

16  57    4.84 

9J99S3 

24    8  10.2 

6.131 

18 

18  53  3S).58 

9.5361 

26  21  43.7 

0.961 

19 

16  59  22.6;) 

9JM7 

24  14  20.4 

6.008 

19 

18  56  ll.8:j 

9.5380 

26  20  41.0 

1.130 

20 

17     1  40.81 

9.3061 

24  20  17.2 

5.885 

20 

18  58  44.25 

9.5416 

26  19  28.1 

1.300 

21 

17    3  59.37 

9.3194 

24  26    0.() 

5.761 

21 

19    1  16.82 

9.5449 

26  18    .5.0 

1.470 

22 

17    6  }SM 

9.3187 

24  31  48.5 

5.636 

22 

19    3  49.55 

9.5467 

2(5  10  31.7 

1.641 

23 

17    8  37.61 

9.3950 

24  37  22.9 

5.509 

23 

19    6  22.43 

9.5491 

20  14  48.1 

1.819 

24 

17  10  57.30 

9.3319 

S.24  42  49.(J 

5.381 

24 

19    8  5.5.44 

9.5513 

8.26  12  ,54.3 

1.989 

- 

-—  ^  ^ 

-  -     — 
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OBEEI^nVlOH  WSAJS  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DEOTiTNATION. 

HMir. 

DiAfor 
llClnnto. 

l>64tHn»<i«m. 

DUr.  for 
1  Minute. 

Hoar. 

BlffhtAMaBaioD. 

Dfftfor 
lUinnte. 

THirHnaUtwi 

Die  for 
IMiButo. 

SI 

JiJDAI 

r  13. 

TUESDAY  15. 

baa 

t 

0          '         ft 

// 

h    ■     • 

t 

^   ^O        i        tt 

$t 

0 

19    8  55.44 

S.5613 

8.26  12  54.3 

1JM8 

0 

21  11  43.60 

9J941 

8.21  19  33.8 

10.000 

1 

19  11  28.58 

8.5634 

26  10  50.2 

9.156 

1 

21  14  14.96 

0,5819 

21    9  23.8 

10.848 

9 

10  14     1.85 

S.&5&5 

26    8  35.7 

9.398 

2 

21  16  4ai4 

9J(18B 

20  59    4.7 

10J94 

3 

19  16  a5.25 

8.&575 

26    6  iO.8 

9JM)I 

3 

21  19  17.14 

8.&1&8 

20  48  36.5 

10.545 

4 

19  19    8.75 

^aon 

26    3  35.5 

9.674 

4 

21  21  47.96 

8.6181 

20  37  59.3 

10.004 

5 

19  21  42.35 

9.5607 

26    0  49.9 

9.847 

5 

21  24  18J)9 

8.5000 

20  27  13.2 

10.849 

6 

19  24  1&04 

9.5099 

25  .57  53.1) 

3U»0 

6 

21  26  40.04 

8.5068 

20  16  18.3 

10.008 

7 

19  26  49.82 

9.5037 

25  54  47.5 

3.194 

7 

21  29  19.29 

8.5080 

20    5  14.6 

11.134 

8 

19  29  2!).68 

9.S0S0 

25  51  30.6 

3.368 

8 

21  31  49.35 

8.4004 

19  54    2J2 

11.9n 

9 

19  31  57.6'^ 

9.5609 

25  48    3.3 

3.549 

9 

21  34  19.22 

8.4908 

10  42  41.3 

11.410 

10 

19  34  31.63 

9.5079 

25  44  25.5 

3.717 

10 

21  36  48.89 

8.4088 

19  31   11.9 

11.501 

]i 

19  37    5.69 

9.5081 

25  40  37.3 

3.801 

11 

21  39  18.35 

8.4803 

10  10  34.0 

11.701 

12 

19  39  39.80 

9.5088 

25  36  38.6 

4UM5 

12 

21  41  47.61 

8.4850 

10    7  47.8 

11.830 

13 

19  42  13.95 

9.5005 

25  32  29.5 

4.939 

13 

21  44  16.66 

8.4886 

18  55  5.3.3 

11.870 

14 

19  44  4aJ4 

9.5701 

25  28    9.9 

4.414 

14 

21  46  45.51 

8.4791 

18  43  50.7 

19.111 

15 

19  47  22.36 

9.5706 

25  2;)  39.8 

4.588 

15 

21  49  14.15 

8.4750 

18  31  40.0 

19.945 

16 

19  49  56.60 

9.5708 

25  18  59.3 

4.763 

16 

21  51  42.58 

8.4780 

18  19  21.3 

19.377 

17 

19  52  30.66 

9.5710 

25  14    8.3 

4.037 

17 

21  54  10.79 

8.4084 

18    6  54.7 

19.507 

18 

19  55    5.12 

9.5710 

25    9    &9 

5.II0 

18 

21  56  38.79 

8.4048 

17  54  20.4 

19.030 

19 

19  57  39.38 

9.5710 

25    3  55.1 

5.983 

19 

21  59    6.57 

8.4013 

17  41  38.4 

19.704 

20 

20    0  13.64 

9.5708 

24  58  32.9 

5.457 

20 

22    1  34.14 

8.4577 

17  28  48.7 

19.801 

21 

20    2  47.88 

9.5706 

24  53    0.2 

5.031 

21 

22    4    1.49 

8.4540 

17  15  51.5 

13.015 

22 

20    5  22.10 

9.5701 

24  47  17.1 

5.804 

22 

22    6  28.62 

8.4503 

17    2  46.9 

13.137 

23 

20    756.29 

9i5O0O 

3.24  41  2a7 

5.976 

23 

22    8  55.53 

8.4487 

8. 16  49  35.0 

13.900 

M( 

)NDA1 

{  14. 

WEE 

^NESD 

AY  16. 

0 

20  10  30.45 

9.5000 

S.24  35  20.0 

0.149 

0 

22  11  22.23 

8.4431 

8. 16  36  15.8 

13.379 

1 

20  13    4JS7 

9.5088 

24  29    5.9 

0.391 

1 

22  13  48.71 

8.4304 

16  22  40.5  1 

13.490 

2 

20  15  38.63 

9J073 

24  22  41.5 

0.499 

2 

22  16  14.96 

8.4357 

16    9  16.:) 

13.011 

3 

20  18  12.64 

9.5683 

24  16    6i) 

0UI09 

3 

22  18  40i)9 

8.4390 

15  55  36J2 

13.796  , 

4 

20  20  46.59 

9JM59 

24    9  22.0 

0.833 

4 

22  21    6.80 

8.4864 

15  41  49.3 

13.837 

5 

20  23  20.47 

9.5041 

24    2  20i) 

IMO 

5 

22  23  32.40 

8.4947 

15  27  55.7 

13.947 

6 

20  25  54J28 

9^098 

23  55  21.6 

7.173 

6 

22  25  57.77 

9.4910 

15  13  55.6 , 

14.066 

7 

20  28  28.01 

9J014 

2:)  48    6.1 

7.349 

7 

22  28  22.92 

8.4174 

14  59  49.0 

14.163 

8 

20  31     1.65 

9.5608 

23  40  40.5 

7.510 

8 

22  30  47.86 

9.4138 

14  45  3(10  . 

14.968 

9 

20  33  35.19 

9.5669 

23  33    4.9 

ijsn 

9 

22  33  12.58 

8.4108 

14  31  16.8 

ujm 

10 

20  36    8.64 

9J500 

23  25  19.3 

7.844 

10 

22  35  37.00 

8.4000 

14  16  51.4 

14.473   > 

1 

11 

20  38  41.99 

9.5548 

23  17  23.6 

8U>tl 

11 

22  :»    1.38 

8.4030 

14    2  20.0 

14.579  1 

12 

20  41  15.22 

9.5590 

23    9  18.0 

8.170 

12 

22  40  25.45 

8J9V4 

13  47  42.7 

1 4.070 

13 

20  43  48.34 

9.5510 

23  .  1    2.5 

6JM1 

13 

22  42  49.31 

8.3800 

13  32  51^6 , 

14.760  ' 

14 

20  46  21.34 

0.5480 

22  52  37.1 

8JW4 

14 

22  45  12.96 

8J093 

13  18  10.8 

14.860 

15 

20  48  54.21 

9.5467 

22  44    2.0 

8.667 

15 

22  47  36.39 

8.3888 

13    3  1(15 

14J51 

16 

20  51  26.a5 

9.5445 

22  35  I7.I 

%M» 

16 

22  49  59.61 

8.3853 

12  48  16.7 

15.041 

17 

20  53  59.55 

9.5499 

22  26  22.5 

8.990 

17 

22  52  22.63 

8.3810 

12  33  11.6 

15.190 

18 

20  56  32.02 

9.5380 

22  17  18.3 

9.150 

18 

22  54  45.44 

8.3785 

12  18     IJ2 

15.910 

19 

20  59    4.34 

9.5374 

22    8    4.5 

9JI0 

19 

22  57    8.05 

8.3751 

12    2  45.7  . 

15.990  1 

20 

21     1  36.51 

9.5348 

21  58  41.1 

0.468 

20 

22  59  30.45 

8.3717 

11  47  25.3! 

I5J01 

21 

21    4    8.52 

9.5399 

21  49    8.3 

0.095 

21 

23    1  52.65 

9J804 

11  32    0.0 

15.401 

23 

21    6  40.38 

9.5990 

21  39  26.1 

0.781 

22 

2:)    4  14.65 

8..1651 

11  16  30.0, 

15.538 

23 

21    9  12.07 

qjS'W 

21  29  34.6 

ojoe 

23 

23    6  36.46 

8J0I8 

11    0  55.4; 

15.016 

24 

21  11  ism 

9.5941 

8.21  10  3:).8 

10.090 

IX 

2^^    8  58.07 

8.3586 

8. 10  45  16.2  ' 

15.000 
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IX. 


GBBBNWIOH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Elfht  A.soeiiaiuii. 

Difitfor 
llfixiate. 

Deolination. 

DiCfor 
1  Minute. 

Ooor. 

Right  Asoenaion. 

DUE  for 
llCinnte. 

DedtauUion. 

Difffor 
llilDDte. 

THl 

JRSD^ 

iT  17. 

RATIJBDAT  19. 

h     nu      8 

a 

0        1        It 

II 

h     m      8 

a 

0      t      II 

II 

0 

23    8  58.07 

9JKUM 

S.IO  45  16.2 

15.690 

0 

0  59  27.27 

9.9683 

N.  2  34  12.6 

16.834 

1 

23  11  19.49 

9.3554 

10  2<)  32.6 

15.769 

1 

1     1  43.35 

9.9679 

2  51     1.9 

16.808 

2 

23  13  40.72 

9.3599 

10  13  44.8 

15.831 

2 

1    3  59.42 

9.9676 

3    7  49.6 

16.780 

3 

23  16    1.76 

9.3499 

9  57  52.9 

15.899 

3 

1     6  15.47 

9.9674 

3  24  35.5 

16.750 

4 

23  18  22.62 

9.3469 

9  41  56.9 

15.966 

4 

1     8  31.51 

9JM73 

3  41  19.6 

16.719 

5 

23  20  43.30 

9.3439 

9  25  57.0 

16.030 

5 

1  10  47.55 

9.9679 

3  58     1.8 

l6J6ffI 

6 

2:3  23    3.80 

9.3409 

9    9  53.3 

16.009 

6 

1   13    3.58 

9.9679 

4  14  42.0 

16j659 

7 

23  25  24.12 

9.3373 

8  53  46.0 

16.159 

7 

1   15  19.61 

9.9673 

4  31  20.0 

16.614 

8 

23  27  44.27 

9.3344 

8  37  35.1 

16.910 

8 

1   17  35.65 

9.9674 

4  47  55.7 

16.574 

9 

23  30    4.25 

9.3316 

8  21  20.8 

16.965 

9 

1   19  51.70 

9.9676 

5    4  28.9 

16.533 

10 

23  32  24.06 

9.3988 

8    5    3.3 

16.318 

10 

1  22    7.76 

9.9678 

5  20  59.6 

16.491 

11 

23  34  43.70 

9.3960 

7  48  42.6 

16J71 

11 

1  24  2:).84 

9.9661 

5  37  27.8 

16.446 

12 

23  37    3.18 

9.3933 

7  32  18.8 

16.491 

12 

1  26  39.94 

9.9685 

5  53  53.2 

16J99 

13 

23  :39  22.50 

9.3907 

7  15  52.1 

16.468 

13 

1  28  56.06 

9.9689 

6  10  15.7 

16.351 

14 

23  41  41.67 

9.3189 

6  59  22.7 

16.513 

14 

1  31  12.21 

9.9694 

6  26  35.3 

16J(» 

15 

23  44    0.69 

9JI57 

6  42  50.6 

16.556 

15 

1  33  28.39 

9.9699 

6  42  51.9 

16.950 

IG 

23  46  19.56 

9.3133 

6  26  16.0 

16.597 

16 

1  35  44.60 

9.9706 

6  59    5.3 

16.196 

17 

23  48  38.29 

9«11I0 

6    9  38.9 

16.637 

17 

1  38    0.85 

9.9711 

7  15  15.4 

16.141 

18 

23  50  56.88 

9.3067 

5  52  59.5 

16.674 

18 

1  40  17.14 

9.9718 

7  31  22.2 

16.084 

19 

23  53  15.33 

9.3064 

5  36  18.0 

16.708 

19 

1  42  a3.47 

9.9796 
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9  40  28.64 

9U)0I7 

19  17  34.6 

9.504 

12 

8    0  57.07 

9.9341 

25     1  53.2 

4.G06 

12 

9  42  28.60 

1.9970 

19'  8    2.0 

0.589 

13 

8    3  10.97 

94U04 

24  57     1.2 

4.997 

13 

9  44  28.28 

1.9993 

18  58  24.7 

9.659 

14 

8    5  24.59 

9.9947 

24  52    1.9 

5.047 

14 

9  46  27.68 

1.9877 

18  48  42.9 

9.734 

15 

8    7  37.93 

9.9109 

24  46  55.5 

5.166 

15 

9  48  26.81 

1.9839 

18  38  56.6 

9.809 

16 

8    9  50.98 

9.9150 

24  41  42.0 

5.984 

16 

9  50  25.67 

1.9787 

18  29    5.8 

9.884 

J7 

8  12    3.73 

9.9101 

24  36  21.4 

5.409 

17 

9  52  24.25 

1.9741 

18  19  10.5 

9.957 

18 

8  14  16.19 

9J»59 

24  30  53.7 

5.590 

18 

9  54  22.56 

1.9696 

18    9  10.9 

104)99 

19 

8  16  28.36 

9.9003 

24  25  19.0 

5.635 

19 

9  56  20.60 

1.9659 

17  59    7.0 

10.101 

20 

8  18  40.23 

9.1954 

24  19  37.5 

6.749 

20 

9  58  18.38 

1.9608 

17  48  58.8 

10.179 

21 

8  20  51.81 

'J.1905 

24  13  49.1 

5.863 

21 

10    0  15.90 

1.9565 

17  38  46.3 

10.949 

22 

8  23    3.09 

9.1855 

24    7  53.9 

5.977 

22 

10    2  13.16 

1.9599 

17  28  29.7 

lOJll 

23 

8  25  14.07 

9.1806 

24     1  51.9 

6.069 

2Si 

10    4  10.16 

1JH79 

17  18    9.0 

10.370 

24 

8  27  24.75 

9.1755 

N.23  55  43.2 

6.900 

24 

10    6    6.90 

1.9436 

N.I7    7  44.3 

10.446 
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GBEBNWIOH  MEAN  TIME. 

TUK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BIfhtAMMwIoii. 

DUtlbr 
IMlBute. 

DeeliiuUlon. 

Diftfor 
llClnate. 

Hour. 

BlghtAfloauioii. 

Diftfor 
IMinate. 

DmUwUIoii. 

DIftfor 

iMlnate. 

TUESDAY  29. 

THUBSDAY,  OCTOBEB  1 

» 

b    m    ■ 

■ 

.       0        »        II 

#/ 

h    m     ■ 

*                1               0          1          U 

#^ 

0 

1 

10    6    a90 
10    8    3.39 

1.9904 

N.17    7  44.3 
16  57  15.5 

10.446 
10.518 

0 

11  35  22.53 

1.7940  N.  7  44  46.9 

18.704 

2 

10    9  59.63 

I.03M 

16  46  42.8 

10.577 

3 

10  11  55.61 

1.8910 

16  36    6.2 

10.648 

• 

4 

10  13  5]M 

1.9970 

16  25  25.8 

10.706 

5 

10  15  4a85 

1.9330 

16  14  41.5 

10.760 

6 

10  J7  42.11 

1.9190 

16    3  53.5 

10.631 

7 

10  19  37.13 

1.9150 

15  53    1.8 

10.888 

8 

10  21  31.91 

1.9111 

15  42    6.5 

10J6a 

9 

10  23  26.46 

lJ9Vn 

15  31    7.6 

114)18 

10 

10  ^5  20.78 

1.9034 

15  20    5.1 

ujno 

Jl 

10  27  14.87 

1.6096 

15    8  59.2 

11.188 

12 

10  29    8.73 

1.8958 

14  57  49.8 

11.185 

1.) 

10  31     2.37 

1.8991 

14  46  37.0 

11.9tl 

14 

10  3^2  5.5.79 

1.8HB5 

14  35  20i» 

11.996 

15 

10  34  48.99 

1.8M9 

14  24     1.5 

11.351 

10 

10  36  41.98 

1.8814 

14  12  38.8 

11.404 

17 

10  38  34.76 

1.8779 

14     1  13.0 

11.457 

18 

10  40  27.33 

1.8745 

13  49  44.0 

11.508 

PHASBS  OF  THE  MOON 

• 

1!) 

10  42  19.70 

1J7I1 

13  38  11.9 

11J60 

31 

10  44  11.86 
10  46    3.82 

1.8677 
1.8043 

13  26  36.8 
13  14  58.6 

11.611 
11.661 

^                     »- 

^2 
•23 

10  47  55.58 
10  49  47.15 

1.8611 
1.8579 

13    3  17.5 
N.12  51  3a5 

11.700 
11.757 

d       h 
9  New  Moon     .    .  SepL      2    20 

m 

16.0 

1 

J>  First  Quarter     ...     10    23 

7A 

WEC 

>NB8DAY  30. 

O  Full  Moon      ....     17     17 
C   I^ast  Quarter .    ...    24     11 

3.8 
7.8 

0 

1 

10  51  38.53 
10  53  29.72 

1.8546  N.12  39  46.6 
1.8517       12  27  .56.9 

11.806 

1 

11.851 

___                         _-._                   ^^__  -_    _ 

1 

2 

10  55  20.73 

1.8486 

12  16    4.5 

11.806 

•              % 

1 

3 
4 

10  57  1 1.55 
10  59    2.19 

1.8456 
1.8496 

12    4    9.4 
11  52  11.6 

11.941 
11.980 

d        b 

C  Apogee.    .    •    .Sept.      4      8.2 

5 

1 1     0  52.66 

1.8397  ;      II   40   11. 1 

19.089 

C  Perigee 17    18.4 

G 

Mr 

1 1     2  42.96 

1.8369 

11  28    8.1 

10.071 

7 

11     4  33.09 

1.8341 

11  16    2.6 

19.119 

8 

11    6  23.a5 

1.8313 

11    3  54.6 

18.154 

9 

11     8  12.85 

1.8986 

10  51  44.1 

18.195 

10 

11   10    2.49 

1.8960 

10  39  31.2 

19.834 

II 

11   II  51.97 

1.8994 

10  27  16.0 

18J978 

12 

11   13  41.30 

1.8909 

10  14  58.6 

18.300 

13 

11  15  30.48 

1.8184 

10    2  38.9 

18.340 

14 

II  17  19.51 

1UI160 

9  50  17.0 

18J83 

15 

It   19    8.40 

1.8137        9  37  .52.9 

18.410 

IG 

11  20  57.15 

1.8114        9  25  26.7 

18.453 

17 

11  22  45J7 

13098 

9  12  58.5 

18.487 

18 

1 1  24  34.25 

1.8009 

9    0  28.2 

18J81 

19 

1 1  26  22.(i0 

1.8048        8  47  56.0 

18.553 

90 

11  28  10.83 

1.8087 

8  35  21.9 

18.585 

21 

1 1  29  58.93 

1.8007 

8  22  45.8 

19il7 

« 

II  31  46.91 

1.7987 

8  10    7.9 

18.640 

23 

1 1  3;)  34.78 

1.7068 

7  57  28.3 

19.675 

24 

11  35  22.53 

1.7949  N.  7  44  46.9 

19.704  1 
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GEBBNWICH  MEAN  TIME. 

i 

LUNAB  DltrrANCES. 

ii 

Name  and  DireottoB 

Noon. 

P.L 
of 

lllb. 

P.L. 
of 

Vlb. 

P.  L. 

of 

IXi>- 

P.L. 
of 

1^ 

1 

of  Objeot. 

Dlflf. 

Dilf. 

Dur. 

Dlff. 

a  Arietis 

W. 

0          1        II 

101  10  14 

3103 

102  38'  20 

3110 

0         1        " 

104    6  18 

3115 

10^34    9 

3199 

Aldebaron 

W. 

70  48  20 

9031 

72  17  54 

3036 

73  47  22 

3040 

75  16  45 

9045 

Pollux 

W. 

26  37  12 

3097 

28    6  51 

3030 

29  36  27 

3033 

31    5  59 

3036 

SCN 

E. 

20  52  21 

3S0» 

19  32    7 

3534 

18  12  20 

3564 

16  53    6 

3509 

4 

• 

Sun 

W. 

13  23  16 

3745 

14  39  16 

3603 

15  56  11 

3654 

17  13  47 

9895 

Spica 

£. 

28  49  16 

31S3 

27  22  11 

3163 

25  55  17 

3173 

24  28  35 

9186 

Antares 

E. 

74  28  54 

3088 

73    0  27 

3067 

71  32    2 

3088 

70    3  38 

9088 

5 

Sun 

W. 

23  47  40 

3M6 

25    7  13 

3536 

26  26  57 

3597 

27  46  51 

3519 

Aiitares 

E. 

62  41  44 

3089 

61  13  21 

3089 

59  44  58 

3088 

58  16  34 

3087 

a  Aqiiilee 

E. 

108  46  26 

3981 

107  34  28 

3965 

106  22  14 

3951 

105    9  46 

3837 

6 

Sun 

W, 

34  28  23 

3485 

35  49    4 

3480 

37    9  51 

3473 

38  30  45 

3488 

Antares 

E. 

50  54  14 

3080 

49  25  40 

3078 

47  57    4 

3076 

46  28  25 

3073 

a  Aqiiilce 

E. 

99    4  20 

3884 

97  50  44 

3875 

96  36  59 

3867 

95  23    6 

3860 

7 

Sun 

W. 

45  16  58 

3435 

46  38  35 

3498 

48    0  20 

3491 

49  22  13 

9413 

Antnres 

E. 

39    4  17 

3058 

37  35  16 

3054 

36    6  10 

3051 

34  37    0 

9047 

a  AqiiilflB 

E. 

89  12    4 

3833 

87  57  36 

3830 

86  43    5 

3896 

85  28  30 

3804 

8 

Sun 

W. 

56  13  53 

3371 

57  36  43 

3309 

58  59  43 

3353 

60  22  54 

3343 

Spica 

W. 

19  44    9 

3194 

21  11  50 

3100 

22  40    0 

3077 

24    8  38 

3058 

a  Aquilw 

E. 

79  15  12 

3891 

78    0  82 

3833 

76  45  54 

3888 

75  31  19 

3899 

Foinnlhant 

E. 

109  43  23 

3178 

108  16  47 

3167 

106  49  58 

3155 

105  22  55 

3143 

1) 

Sun 

W. 

67  21  50 

3987 

68  46  17 

3975 

70  10  58 

3969 

71  35  54 

3940 

S|>ica 

W. 

31  37  41 

9969 

33    8  33 

9954 

34  39  44 

9938 

36  11  15 

9993 

cr  Aqiiilie 

E. 

69  19  34 

3861 

68    5  35 

3871 

66  51  46 

3883 

6538    9 

3896 

Fomulhaut 

E. 

98    4  11 

3085 

96  35  43 

3073 

95    7    1 

3081 

93  38    4 

3049 

a  PegAsi 

E. 

116  13  41 

3405 

114  51  30 

3389 

113  28  53 

3359 

112    5  50 

3338 

10 

Sun 

W. 

78  44  30 

3179 

80  11    4 

3163 

81  37  57 

3148 

83    5    8 

3133 

Spica 

W. 

43  53  39 

9846 

45  27    7 

9831 

47    0  55 

9815 

48  %>>    3 

9199 

a  Aquilte 

E. 

59  34    4 

3993 

58  22  18 

4099 

57  11    0 

4059 

56    0  12 

4087 

Fomalhaut 

E. 

86    9  29 

9980 

84  38  59 

9973 

a3    8  13 

9960 

81  37  10 

9947 

Jupiter 

E. 

96  11  56 

»n4 

94  36  54 

9761 

93    1  35 

9747 

91  25  57 

9733 

a  Pegasi 

E. 

105    4  28 

3935 

103  39    0 

3916 

102  13  10 

3197 

100  46  57 

3178 

11 

Sun 

W. 

90  25  56 

3049 

91  55    8 

3031 

93  24  42 

3014 

94  54  38 

9995 

Spica 

W. 

56  31     3 

9716 

58    7  21 

9699 

59  44    2 

9689 

61  21    6 

9884 

CI  Aqiiilie 

E. 

50  15  54 

4331 

49    9  30 

4398 

48    4    7 

4475 

46  59  53 

4559 

Fomalhaut 

E. 

73  57  49 

9889 

72  25    7 

9869 

70  52    8 

98S6 

69  18  53 

9844 

Jupiter 

E. 

83  22  56 

9657 

81  45  18 

9640 

80    7  18 

9694 

78  28  56 

9807 

1 

a  Pegasi 

E. 

93  30  19 

3088 

92    1  55 

3071 

90  33  10 

9055 

89    4    5 

3038 

1  1^ 

Sun 

W. 

102  30    6 

9901 

104    2  24 

9889 

105  35    6 

9889 

107    8  13 

9643 

Spica 

W. 

69  32  27 

9574 

71  11  57 

9556 

72  51  53 

9537 

74  32  15 

9510 

Autares 

W. 

23  42    7 

9609 

25  20  50 

9585 

27    0    6 

9561 

28  39  54 

9538 

Fomalhaut 

E. 

61  28  41 

9786 

59  53  55 

JW75 

58  18  55 

9766 

56  43  43 

9757 

Jupiter 

E. 

70  n  20 

9599 

66  30  37 

9504 

66  49  30 

9487 

65    7  58 

9488 

a  Pegasi 

E. 

81  33  39 

9963 

80    2  38 

9947 

78  31  19 

9934 

76  59  43 

9091 
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OBEE^WICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

Naoio  «ad  DlroetkiB 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVb- 

P.L. 

of 

Diff. 

xvnih. 

P.L. 

of 
DilL 

XXP>- 

i 

P.L. 
of 
Diff.    , 

i 

0        «       w 

O           1        II 

O            1        II 

p  ^  »  ^11 

1 

aArietis 

W. 

107     1  52 

9197 

108  29  29 

3133 

109  56  58 

3139 

111  24  20 

8148 

Aldebaran 

W. 

76  46    2 

3048 

78  15  15 

3069 

79  44  23 

3058 

81  13  26 

3080 

Pollux 

W. 

32a5  27 

3030 

34    4  52 

3049 

35  34  13 

3045 

37    3  30 

3047 

Son 

E. 

15  34  31 

9844 

14  16  44 

3709 

12  59  59 

3779 

11  44  35 

3884 

4 

Scif 

W. 

18  31  54 

3004 

19  50  24 

41688 

21     9  14 

3571 

22  28  20 

9968 

Spica 

E. 

23    2    8 

3198 

21  35  57 

3910 

20  10    7 

3936 

18  44  41 

9980 

Antares 

E. 

68  35  14 

3060 

67    6  51 

3090 

65  38  29 

3090 

64  10    7 

9060 

5 

Son 

W. 

29    6  54 

3519 

30  27    5 

3605 

31  47  24 

3498 

33    7  50 

3409 

Antfires 

E. 

56  48    9 

9067 

55  19  43 

3085 

53  51   15 

3084 

52  22  46 

3089 

o  Aqiiile 

E. 

103  57    4 

3095 

102  44  10 

3914 

101  31     4 

3903 

100  17  47 

3803  . 

6 

Son 

W. 

39  51  45 

3409 

41   12  52 

3454 

42  34    7 

3448 

43  55  29 

3449 

Antares 

E. 

44  59  42 

3070 

43  30  56 

3088 

42    2    7 

3005 

40  33  14 

3061 

a  Aqtiilas 

E. 

94    9    6 

3854 

92  54  59 

3848 

91  40  46 

3849 

90  26  27 

3838 

7 

Sun 

W. 

50  44  15 

9400 

52    6  25 

3307 

53  28  45 

3380 

54  51   14 

3360 

Antares 

E. 

33    7  45 

9043 

31  38  26 

3039 

30    9    2 

3030 

28  39  34 

9093 

o  Aqiiiln 

E. 

84  13  53 

98B9 

82  59  14 

3801 

81  44  34 

3890 

80  29  5:) 

3tt0 

8 

Son 

W. 

61  46  16 

3339 

63    9  51 

3391 

64  33  38 

3311 

65  57  37 

wBCMr 

Spica 

W. 

25  37  41 

3037 

27    7    8 

3018 

28  36  58 

3001 

30    7    9 

99er» 

a  Aquiln 

E. 

74  16  47 

3834 

73    2  20 

3830 

71  47  58 

3845 

70  33  42 

3853 

Foinalhaiit 

E. 

103  55  38 

3133 

102  28    8 

3190 

101     0  23 

3109 

99  ;J2  24 

3097 

9 

Sun 

W. 

73     1    5 

3930 

74  26  31 

3999 

75  52  14 

3909 

77  18  13 

3193 

Spica 

W. 

37  43    5 

9008 

39  15  14 

*  9809 

40  47  43 

9877 

42  20  31 

9809 

o  Aqiiilw 

E. 

64  24  45 

3919 

63  11  37 

•JOvO 

61  58  46 

3047 

60  46  14 

3060 

Pomaihaut 

E. 

92    8  52 

3037 

90  39  25 

3094 

89    9  42 

3011 

87  39  43 

9090 

o  Pegasi 

E. 

no  42  22 

3317 

109  18  30 

3995 

107  54  13 

3975 

106  29  32 

3955 

10 

Sun 

W. 

84  32  37 

3117 

86    0  26 

3100 

87  28  36 

3063 

88  57    6 

3067 

1 
1 

Spica 

W. 

50    932 

9783 

51  44  22 

9780 

53  19  34 

9750 

54  55    7 

9733 

1 

a  Aqiiil» 

E. 

54  49  58 

4190 

53  40  21 

4188 

52  31  25 

4916 

51  23  14 

4970 

1 

Fomalliaut 

E. 

80    5  51 

9034 

78  34  15 

9991 

77    2  23 

9908 

75  30  14 

9805 

Jupiter 

E. 

89  50    1 

9718 

88  13  45 

9703 

86  37    9 

9888 

85    0  13 

9679 

a  Pegasi 

E. 

99  20  21 

3150 

97  53  23 

3141 

96  26    3 

3194 

94  58  22 

3105 

11 

Sun 

W. 

96  24  57 

9077 

97  55  39 

9058 

99  26  44 

9909 

100  58  13 

9990 

Spica 

W. 

62  58  34 

9047 

64  36  25 

9080 

66  14  41 

9610 

67  53  22 

9503 

' 

a  Aqtiilte 

E. 

45  56  53 

4850 

44  55  16 

4783 

43  55    9 

4885 

42  56  42 

5099 

Foinalliaut 

E. 

67  45  22 

9831 

66  11  35 

9010 

64  37  32 

9808 

63    3  14 

9796 

Jupiter 

E. 

76  50  11 

9501 

75  11     4 

9574 

73  31  m 

9557 

71  51  39 

9539 

a  Pegasi 

E. 

87  34  39 

3099 

86    4  53 

3005 

84  34  47 

9900 

83    4  22 

9976 

19 

Sun 

W. 

108  41  45 

9893 

110  15  43 

9804 

111  50    6 

9784 

113  24  55 

9764 

Spica 

W. 

76  13    2 

9500 

77  54  15 

9481 

79  35  55 

9409 

81  18    1 

9443 

Aiitares 

W. 

;)0  20  14 

9517 

32     1     4 

9404 

3:)  42  25 

9474 

35  24  15 

9453 

Fomalhiiut 

E. 

55    8  19 

9750 

53  :^2  45 

9744 

51  57    3 

9738 

50  21  14 

9735 

Jupiter 

E. 

63  26    0 

9450 

11  43  37 

9433 

60    0  49 

9415 

58  17  35 

9396 

' 

a  Pegasi 

K. 

75  27  51 

9000 

7.!  W  44 

9008 

72  23  23 

9887 

70  50  48 

9879 

160 


SEPTEMBER,  1891. 


XV. 


GREEN WIC  H  MEAN  TIME, 

LUNAR  Dia^rAKORB. 

Day  of  the 
Mouth. 

Kama  and  Direetfon 
of  Ol^eot. 

Noou. 

P.L. 

of 
Dlff. 

im. 

P.L. 
of 

Dlff. 

VIb. 

P.L 

of 
Dlff. 

IXh. 

P.L. 
•r 

DlIK 

0         1        If 

0   1  tt 

\\§  \\   57 

e      1      ft 

13 

Sun 

W. 

115    0  10 

9744 

116  35  51 

9795 

9705 

119  48  30 

9687 

Spica 

W. 

83    0  34 

SMQ4 

84  43  34 

9406 

86  27    0 

9387 

88  10  53 

8960 

Aiitares 

W. 

37    6  35 

9439 

38  49  24 

9419 

40  32  42 

9391 

42  16  29 

9371 

Fomolhaut 

E. 

48  45  20 

9739 

47    9  2:3 

9733 

45  .33  27 

9735 

43  57  34 

9740 

Jupiter 

E. 

56  :)3  55 

9378 

54  49  49 

9361 

53    5  18 

9343 

51  20  21 

9395 

a  Pegosi 

E. 

69  18    2 

9870 

67  45    5 

9663 

66  11  59 

9857 

64  38  45 

9853 

a  Arietis 

E. 

III    0  49 

9fil5 

109  19  56 

9404 

107  38  34 

9473 

105  56  43 

9453 

14 

Sun 

W. 

127  57  37 

9S93 

129  36  42 

9574 

131   16  12 

9558 

132  56    5 

9540 

Spica 

W. 

96  56  55 

9979 

98  43  26 

9961 

100  30  23 

9944 

102  17  45 

9997 

Antares 

W. 

51     2  29 

9978 

52  49    4 

9958 

54  36    6 

9940 

56  23  34 

9999 

. 

JUPITBR 

E. 

42  29  14 

9940 

40  41  47 

9995 

38  53  55 

9908 

37    5  40 

9103 

a  Pof^asi 
a  Arietis 

E. 

56  52    0 

9860 

55  18  50 

9860 

5:3  45  51 

9881 

52  13    8 

9807 

E. 

97  20  27 

9357 

95  35  50 

9338 

93  50  46 

9390 

92    5  16 

9303 

15 

Antares 

W. 

a5  27  19 

9140 

67  17  17 

9195 

69    7  38 

9111 

70  58  21 

9007 

a  .^i-ietis 

E. 

83  11  43 

9995 

81  23  53 

9911 

79  35  42 

9198 

77  47  11 

9186 

Aldebaran 

E. 

113  36    5 

9181 

1 11  46  39 

9145 

109  56  48 

9130 

108    6  34 

9115 

16 

Antares 

W. 

80  17    0 

9036 

82    9  38 

9096 

84    2  32 

9016 

85  55  41 

9007 

a  AquilfB 

W. 

43  59  51 

4163 

'45    8  52 

4013 

46  20  19 

3877 

47  34    2 

3757 

a  Arietis 

E. 

68  40  23 

9136 

66  50  19 

9130 

65    0    5 

9193 

63    9  41 

9118 

Aldebaran 

E. 

98  50  15 

9064 

96  58    5 

9043 

95    5  38 

9033 

93  12  56 

9095 

17 

Antares 

W. 

95  24  29 

]975 

97  18  43 

1971 

99  13    3 

1967 

101     7  29 

1965 

a  AqtiiUe 

W. 

54  10  50 

33U8 

55  34  52 

3944 

57    0    9 

3185 

58  26  36 

3133 

a  Arietis 

E. 

5:3  56  32 

9115 

52    5  55 

9118 

50  15  23 

9193 

48  24  59 

9131 

Aldebaran 

E. 

83  46  27 

1993 

81  52  42 

1989 

79  58  50 

1986 

78    4  54 

1984 

18 

a  Aquile 

W. 

65  52  41 

9946 

67  24    2 

9990 

68  55  55 

9809 

70  28  15 

9881 

Fomalhaut 

W. 

31  11  41 

9646 

32  49  34 

9589 

34  28  54 

9597 

36    9  29 

9489 

JUPITBR 

W. 

18  13    6 

1089 

20    6  53 

1984 

22    0  52 

1979 

23  55    0 

1975 

Aldebaran 

E. 

68  34  48 

1987 

66  40  53 

1989 

64  47    2 

1094 

62  53  18 

1998 

Pollux 

E. 

112  37    6 

1960 

no  42  29 

1963 

108  47  56 

1966 

106  53  28 

1969 

19 

a  Aqnilae 

W. 

78  14  25 

9835 

79  48    8 

9833 

81  21  53 

9634 

82  55  37 

9838 

Fomalhaut 

W. 

44  45  18 

9348 

46  30    7 

9335 

48  15  15 

9396 

50    0  37 

9319 

JUFITCR 

W. 

33  26    2 

1986 

35  19  59 

1991 

37  13  47 

1909 

39    7  23 

9007 

Aldebaran 

E. 

53  27    5 

9039 

51  34  31 

9049 

49  42  13 

9061 

47  50  14 

9073 

Pollux 

E. 

97  23    0 

9000 

95  29  26 

9009 

93  36    5 

9018 

91  42  59 

9098 

20 

a  Aquilfe 

W. 

90  42  15 

9886 

92  14  52 

9901 

93  47  10 

9919 

95  19    5 

9938 

Fomrilhaut 

W. 

58  48  51 

9317 

60  34  25 

9399 

62  19  52 

9398 

64    5  10 

9337 

JUPITXR 

W. 

48  31  45 

9061 

50  23  45 

9073 

52  15  26 

,9086 

54    6  46 

9100 

aPeffasi 
Aldelmran 

W. 

42  59  48 

3007 

44  29  52 

9069 

46    0  52 

9994 

47  32  41 

9801 

E. 

38  35  45 

9154 

36  46    8 

9174 

34  57    2 

9196 

33    8  29 

9990 

Pollux 

E. 

82  21  37 

9086 

80  30  17 

9100 

78  39  18 

9114 

76  48  40 

9199 

21 

aAquilie 

W. 

102  51  47 

3064 

104  20  41 

3006 

105  48  57 

9198 

107  16  33 

3163 

Fomalhaut 

W. 

72  48  18 

9381 

74  32    6 

9406 

76  15  34 

9410 

77  58  42 

9433 

JUPITKR 

W. 

63  17  54 

9176 

65    6  57 

9103 

66  55  35 

9910 

68  43  48 

9997 

aPegasi 

W, 

55  19  56 

9801 

56  54  22 

9704 

58  28  58 

9780 

60    3  40 

9788 
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OREBKWIOH  MEAN  TDCB. 

LUKAB  DISTANCES. 

]3 

Nmdo  and  Dirootion 
of  Ol^ooi. 

Midolfht. 

P.L. 

of  ♦ 

Dlff. 

XVk. 

P.L. 

of 

Dlff. 

XVI  u»>. 

P.L. 
or 

Dllt 

XXfii* 

P.L. 

of 

DIft 

Suxi 

W. 

121  25  28 

aas? 

123'   252 

9648 

I2I  40  4^ 

9999 

12^  \i  57 

9611 

Spica 

w. 

89  55  12 

S360 

91  39  58 

9339 

93  25  11 

9314 

95  10  50 

9996 

Antare8 

w. 

44    0  45 

93S9 

45  45  2<) 

9333 

47  30  41 

9313 

49  16  21 

9904 

Fomalhaut 

E. 

42  21  47 

9749 

40  46  12 

9761 

39  10  53 

9779 

37  a'i  57 

9801 

JiipiTsm 

E. 

49  34  58 

8306 

47  49  10 

9990 

46    2  56 

9973 

44  16  17 

9957 

aPepui 
aArietU 

E. 

83    526 

9»1 

61  32    4 

9649 

59  58  40 

9051 

58  25  18 

9854 

E. 

104  14  24 

9433 

102  31  37 

9413 

100  48  21 

9394 

99    4  38 

9379 

14 

Sun 

W. 

134  36  22 

9999 

136  17     I 

9506 

137  58    3 

9493 

139  39  23 

9477 

Spica 

W. 

104    5  32 

9911 

ia5  5:)  43 

9194 

107  42  19 

9179 

109  31  18 

9163 

Antarea 

W. 

58  II  29 

9905 

59  59  49 

9166 

61  48  35 

9179 

63  37  45 

9196 

JUFITBR 

E. 

35  17    2 

9179 

33  28    3 

9165 

31  lis  43 

9153 

29  49    4 

9141 

aPepui 
aArietia 

E. 

50  40  45 

9919 

49    8  47 

9949 

47  37  21 

9971 

46    6  32 

3007 

B. 

90  19  21 

9989 

88  3:)    1 

9970 

m  46  18 

9955 

84  59  12 

9939 

15 

Aotarea 

W. 

72  49  25 

9963 

74  40  50 

9070 

76  32  a^i 

9056 

78  24  39 

9047 

a  Af  ietis 

E. 

75  58  22 

9174 

74    9  15 

9163 

72  19  52 

9153 

70  30  14 

9145 

Aldebaran 

E. 

106  15  58 

9101 

104  25     1 

9066 

102  33  44 

9076 

100  42    8 

9005 

16 

Antarea 

W. 

87  49    4 

9000 

89  42  39 

1990 

91  36  26 

1966 

93  30  23 

1060 

oAquilv 

W. 

48  49  49 

3946 

50    7  32 

3549 

51  27    2 

9460 

52  48  11 

3380 

a  Arietia 

E. 

61  19  10 

9115 

59  28  34 

9113 

57  37  54 

9119 

55  47  13 

9119 

Aldebaran 

E. 

91  20    1 

9017 

89  26  53 

9910 

87  33  34 

9003 

85  40    5 

1099 

17 

Antarea 

W. 

103    1  58 

1003 

104  56  30 

1963 

106  51    3 

1063 

108  45  36 

1964 

a  Ai^iiiln 
o  Arietia 

W. 

59  54    6 

3069 

61  22  33 

3044 

62  51  51 

9006 

64  21  56 

9074 

E. 

46  34  47 

9140 

44  44  49 

9153 

42  55  10 

9167 

41    5  53 

9184 

Aldebaran 

E. 

76  10  54 

1069 

74  16  52 

1969 

72  22  49 

1969 

70  28  47 

1964 

18 

a  Aquilv 

W. 

72    0  58 

9666 

73  34    0 

9654 

75    7  18 

9645 

76  40  47 

9636 

Fomalhaut 

W. 

37  51    8 

9444 

39  33  40 

9419 

41   16  58 

9366 

43    0  53 

9365 

JUPITBR 

W. 

25  49  13 

1974 

27  43  29 

1974 

29  37  44 

1976 

31  31  56 

1980 

1 

Aldebaran 

E. 

60  59  41 

9005 

59    6  14 

9019 

57  12  58 

9090 

55  19  55 

9096 

Pollux 

E. 

104  59    5 

1974 

103    4  50 

1979 

101  10  43 

1996 

99  16  46 

1993 

19 

CI  Aquiln 

W. 

84  29  16 

9943 

86    2  48 

9051 

87  36  10 

9680 

89    9  20 

9879 

1 

Fomalhaut 

W. 

51  46    9 

9314 

53  31  48 

9919 

55  17  30 

9319 

57    3  12 

9314 

JOPITSR 

W. 

41    0  46 

9016 

42  S3  55 

9090 

44  46  49 

9937 

46  39  26 

9048 

Aldebaran 

E. 

45  58  34 

9066 

44    7  16 

.9103 

42  16  21 

9119 

40  25  50 

9136 

Polltix 

E. 

89  50    8 

9036 

87  57  33 

9000 

86    5  16 

9001 

84  13  17 

9073 

20 

o  Aquil» 

W. 

96  50  36 

9999 

98  21  40 

9963 

99  52  14 

3006 

101  22  17 

3034 

Fomalhaut 

W. 

65  50  16 

9045 

67  35  10 

9306 

69  19  49 

9309 

71    4  12 

9376 

JOPITSR 

W. 

55  57  45 

9115 

57  48  21 

9130 

59  3d  36 

9145 

61  28  27 

9161 

] 

a  PeaaBi 
AldeiMiran 

W. 

49    5  II 

*«5 

50  38  15 

9849 

52  II  48 

9695 

S3  45  43 

9811 

E. 

31  20  32 

9946 

29  *J  13 

9974 

27  46  36 

9904 

26    0  43 

933e 

Pollux 

E. 

74  58  25 

9144 

73    8  :« 

9150 

71  19    4 

9175 

69  29  59 

9191 

1 
21 

a  Aquil» 

W. 

108  43  26 

3900 

no   9  35 

9940 

111  34  57 

3969 

112  59  30 

3385 

Fomalhaut 

W. 

79  41  29 

9449 

81  23  54 

9465 

83    5  5($ 

9469 

84  47  34 

9499 

JOPITBR 

W. 

70  31  a5 

9945 

72  18  56 

9999 

74    5  52 

9979 

75  52  22 

9999 

1 

1 

a  Pegnsi 

W. 

61  38  24 

9766 

63  13    8 

9789 

64  47  50 

9793 

66  22  27 

9796 

i     ^ 

. 

_ 

— 

11 
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XV 11. 


QBBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

21 

Kmbo  and  Direction 
of  OlO««i. 

Noon. 

P.L. 

of 
Diff. 

Ulb. 

• 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 

Dlff. 

ix»». 

P.L. 
of 

Diff. 

Pollux 

E. 

O            /         f« 

67  41  18 

9908 

O          t         If 

65  53    2 

9995 

6l    5  12 

9949 

O          It* 

62  17  4f 

9960 

ReguluB 

E. 

103  58  35 

9917 

102  10  3:) 

9935 

100  22  57 

9951 

98  a5  46 

9960 

Suit 

E. 

133  50  20 

9&39 

132    9  51 

9550 

130  29  47 

9587 

128  50    7 

9585 

22 

Fomathaut 

W. 

86  28  48 

9517 

88    9  37 

9535 

89  50    2 

9593 

91  30     1 

9579  ' 

Jupiter 

W. 

77  38  25 

9315 

79  24    2 

9334 

81    9  12 

9359 

82  53  56 

9371  ; 

a  Pegasi 

W. 

67  56  57 

9805 

69  31   18 

9813 

71     5  29 

98» 

72  39  28 

9839 

a  Ariet'iR 

W. 

24  23    0 

9916 

25  54  56 

9869 

27  27  54 

9839 

2!)     1  40 

9804 

Pollux 

E. 

53  27  19 

9350 

51  42  33 

9370 

49  58  15 

9389 

48  14  24 

^•108 

Regulus 

E. 

89  46  19 

9358 

88    1  44 

9377 

86  17  36 

9306 

84  .33  55 

9414 

Sun 

E. 

120  37  55 

9677 

1 19    0  44 

9696 

117  23  59 

9716 

115  47  40 

9735 

23 

Fomalbaut 

W. 

99  43  25 

9669 

101  20  46 

9690 

102  57  39 

9710 

104  W    5 

9739 

Jupiter 

W. 

91  30  59 

946-} 

93  13    6 

9480 

94  54  47 

9498 

96  36    3 

9516 

aPej^i 

W. 

80  25  42 

9897 

81  58    5 

9911 

83  30  10 

9997 

85     1  55 

9949 

a  Arietis 

w. 

36  56  56 

9750 

38  ;i2  30 

9750 

40    8    4 

9751 

41  43  :)6 

9755 

Pollux 

E. 

39  41  52 

9509 

38    0  42 

9591 

36  19  58 

9540 

34  39  41 

9560 ; 

Regulus 

E. 

76    2    3 

9507 

74  20  59 

9595 

72  40  20 

9543 

71     0    7 

9569  1 

SUK 

E. 

107  52  29 

9839 

106  18  43 

9859 

104  45  2^ 

9871 

103  12  26 

9891   ; 

*>4 

aPe^i 

W. 

92  35  27 

3099 

94    5    4 

3047 

95  34  18 

3066 

97    3    9 

3085 

a  Arietis 

W. 

49  39  27 

9799 

51   14    6 

9801 

52  48  32 

9811 

54  22  45 

9899 

Aldebarau 

W. 

18  58    9 

9878 

20  30  56 

9809 

22    4    3 

9859 

23  37  24 

9845 

Regulus 

E. 

62  45  17 

9651 

61     7  31 

9669 

59  30    9 

9686 

57  5,3  10 

9709 

Sun 

E. 

95  33  49 

9984 

94    3  16 

3001 

92  33    5 

3010 

91     3  16 

3037 

25 

a  Arietis 

W. 

62  10  20 

98n 

63  43    8 

9889 

a5  15  41 

9899 

66  48     1 

9011 

Aldebarau 

W. 

31  24  51 

9855 

32  58    7 

9809 

34  31    15 

9869 

36    4  14 

98n 

Regulus 

E. 

49  53  46 

9784 

48  18  57 

9800 

46  44  29 

9815 

45  10  21 

9831 

Sun 

E. 

83  39  29 

3190 

82  11  44 

3130 

80  44  18 

3151 

79  17  10 

3166 

26 

a  Arietis 

W. 

74  26    9 

9965 

75  57    6 

9975 

77  27  50 

9985 

78  58  22 

9995 

Aldebaran 

W. 

43  46  28 

9090 

45  18  22 

9999 

46  50    4 

9938 

48  21  35 

9046 

Regulus 

E. 

37  24  35 

9905 

35  52  23 

9990 

34  20  29 

9935 

32  48  54 

9050 

Sun 

E. 

72    5  51 

3J36 

70  40  24 

3948 

69  15  12 

3961 

67  50  15 

3973 

27 

a  Arietis 

W. 

86  27  59 

3041 

87  57  21 

3050 

89  26  32 

3068 

90  55  33 

3068 

Aldebaran 

W. 

55  56  33 

9987 

57  27    2 

9994 

58  57  22 

3001 

60  27  33 

3008 

Sun 

E. 

60  48  52 

3398 

59  25  13 

3338 

58     1  45 

3347 

56  38  28 

3358 

28 

a  Arietis 

W. 

96  18  14 

3104 

99  46  19 

3110 

101   14  16 

3117 

102  42    5 

8194 

Aldebaran 

W. 

67  56  25 

3039 

69  25  49 

3045 

70  55    6 

305O 

72  24  17 

3066 

PoUux 

W. 

23  43  14 

3034 

25  12  45 

3097 

26  42  12 

3040 

28  11  35 

3044 

Sun 

E. 

49  44  33 

3397 

48  22  13 

3405 

47    0    2 

3419 

45  37  59 

3418 

29 

Aldebaran 

W. 

79  48  47 

3076 

81  17  26 

9079 

82  46     1 

3089 

84  14  32 

3085 

Pollux 

W. 

35  37  26 

3060 

37    6  25 

3063 

38  :J5  20 

3065 

40    4  12 

3069 

Sun 

E. 

38  49  31 

3448 

37  28    9 

9454 

:)6    6  54 

3460 

34  45  45 

3M5 

30 

Aldebaran 

W. 

91  36  19 

3097 

93    4  32 

3098 

94  32  44 

3100 

96    0  54 

3100  ! 

Pollux 

W, 

47  27  50 

3077 

48  56  28 

3078 

50  25    4 

3079 

51  53  39 

3061 

Sun 

E. 

28     1  29 

3493 

26  40  57 

3498 

25  20  31 

3B06 

24    0  13 

3513 
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GBBBM  WIOH  MEA^  TIME. 

LUKAB  DISTANCES. 

1" 

XMBoaad  DinettoB 
•fOldoefe. 

Midnight. 

P.L. 

of 
Diff. 

XW^ 

PL. 

of 

Diff. 

xvnib. 

P.L. 
of 

Diff. 

XXP>* 

P.L. 

of 

DilL 

21 

Pollux 

E. 

60  90  4$ 

9m 

SS  44  17 

9906 

56  58  II 

9314 

5gU9S 

9339 

Regtilus 

R. 

96  49    1 

na 

95    2  42 

9304 

93  16  48 

9999 

91  31  20 

9340 

Suif 

E. 

127  10  51 

9603 

125  32    0 

9891 

123  53  33 

9636 

122  15  31 

9056 

39 

Fomalhaut 

W. 

93    935 

e»i 

94  48  42 

9810 

96  27  23 

9636 

96    5  37 

9649 

JvPfTKR 

W. 

84  38  13 

S380 

8622    4 

9408 

88    528 

9490 

89  48  26 

9443 

aPe^i 
a  Anetis 

W. 

74  13  14 

9644 

75  46  45 

9855 

77  20    1 

9869 

78  53    0 

9889 

W. 

3036    3 

9783 

32  10  53 

9768 

33  46    3 

9758 

35  21  26 

9753 

Pollux 

E. 

46  31    0 

9496 

44  48    3 

9445 

43    5  33 

9464 

41  23  29 

9483 

Regulus 

E. 

82  50  40 

9439 

81    7  51 

9451 

79  25  29 

9470 

77  43  33 

9488 

Suit 

E. 

114  11  47 

9754 

112  36  19 

9n4 

111     1  17 

9799 

109  26  40 

9813 

«» 

Fomalhaut 

W. 

106  10    3 

97S3 

107  45  33 

9773 

109  20  36 

9795 

no  55  11 

9817 

1 

JUFITSR 

W. 

96  16  54 

9S34 

92)  57  20 

9561 

101  37  22 

9569 

103  17    0 

9586 

1 

aPej^si 
a  Anetis 

W. 

86  33  20 

96ae 

88    4  24 

9976 

89  35    7 

9093 

91     5  28 

3011 

W. 

43  19    3 

9766 

44  54  23 

9766 

46  29  35 

9773 

48    4  36 

9780 

Pollux 

E. 

32  59  51 

9579 

31  20  27 

9598 

29  41  29 

9617 

28    2  57 

9637 

Regulus 

E. 

69  20  20 

9580 

67  40  58 

9598 

66    2    0 

9615 

64  23  26 

9634 

Son 

E. 

101  39  55 

9906 

100    7  48 

9898 

98  36    5 

9946 

97    4  45 

9965 

24 

a  Pe^fii 
o  Anetis 

W. 

98  31  37 

3105 

99  59  41 

3Id4 

101  27  21 

3i44 

102  54  37 

3164 

W. 

55  56  44 

9839 

57  30  30 

9844 

59    4     1 

98V> 

60  37  18 

9688 

1 

Aldebaraii 

W. 

25  10  53 

9649 

26  44  26 

9843 

28  17  58 

9845 

29  51  27 

9849 

1 

Regulus 

E. 

56  16  33 

9719 

54  40  18 

9736 

53    4  26 

9789 

51  28  55 

9769 

San 

E. 

89  33  49 

3054 

88    4  43 

3071 

86  35  58 

3087 

85    7  33 

3105 

25 

a  Arietis 

W. 

68  20    6 

9991 

69  51  58 

9933 

71  23  35 

9943 

72  54  59 

9954 

Aldehaniii 

W. 

37  37    2 

9885 

39    9  40 

9894 

40  42    7 

9969 

42  14  23 

9911 

Regulus 

E. 

43  36  33 

9846 

42    3    5 

9861 

40  29  56 

9676 

38  57    6 

9891 

1 

Sun 

E. 

77  50  20 

3186 

76  23  47 

3195 

74  57  32 

3969 

73  31  33 

3993 

1 

'  26 

a  Arietis 

W. 

80  28  41 

3005 

81  58  48 

3014 

83  28  43 

3693 

84  58  27 

3093 

Aldebarau 

W. 

49  52  56 

9054 

51  24    6 

9063 

52  55    5 

9971 

54  25  54 

9079 

1 

Regulus 

E. 

31  17  39 

9085 

29  46  43 

9061 

28  16    6 

9097 

26  45  50 

9014 

1 

Son 

ill. 

66  25  32 

3964 

65    1    2 

3996 

63  36  46 

9907 

62  12  43 

3310 

27 

oArietis 

W. 

92  24  24 

3074 

93  5.)    5 

3089 

95  21  37 

3060 

9650    0 

3906 

Aldebarau 

w. 

61  57  36 

9015 

63  27  30 

3099 

64  57  16 

9086 

66  26  54 

3634 

Soff 

E. 

55  15  21 

3305 

53  52  25 

3373 

52  29  38 

3369 

51    7     1 

3390  ' 

28 

a  Arietis 

W. 

104    9  46 

3130 

105  37  19 

3136 

107    4  45 

3143 

108  32    3 

3148 

Aldebaran 

W. 

73  S3  22 

3060 

•  75  22  21 

3064 

76  51  15 

3000 

78  20    3 

3679 

Pollux 

W. 

29  40  53 

3047 

31  10    7 

3051 

32  39  17 

3054 

34    823 

3656 

Son 

E. 

44  16    3 

3494 

42  54  14 

3431 

41  32  33 

3436 

40  10  59 

3443 

21) 

Aldebarau 

W. 

85  43    0 

3088 

87  II  24 

3001 

88  39  45 

9063 

90    8    3 

3005, 

» 

Pollux 

W. 

41  33    0 

3070 

43     1  46 

3073 

44  30  29 

3674 

45  59  10 

1 

3075 

1 

Son 

E. 

33  24  42 

3470 

32    3  44 

3476 

30  42  53 

3481 

29  22    8 

3487 

90 

Aldebarau 

W. 

97  29    2 

3109 

98  57    9 

3109 

100  25  15 

3104 

101  53  20 

3105  1 

Pollux 

w. 

53  22  12 

3081 

54  50  45 

3089 

56  19  17 

3069 

57  47  49 

3060 

Sun 

E. 

22  40    3 

3591 

21  20    2 

3531 

20    0  12 

3549 

18  40  34 

9BS6 
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1. 


AT  GREENWICH  APPARENT  NOON. 


i 

« 

O 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SUN. 


i 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
night  Asoenaion. 


h      m       s 

2  29  24.00 
2  33  1.55 
2  36  39.41 

2  40  17.59 
2  43  56.11 
2  47  35.00 

2  51  14.27 
2  54  53.93 

2  58  34.01 

3  2  14.52 
3  5  55.48 
3  9  36.91 

3  13  18.84 
3  17  1.27 
3  20  44.23 

3  24  27.74 
3  28  11.83 
3  31  56.51 

3  35  41.81 
3  39  27.73 
3  43  14.32 

3  47  1.59 
3  50  49.54 
3  54  38.20 

3  58  27.59 

4  2  17.71 
4  6  8.59 

4  10  0.23 
4  13  52.64 
4  17  45.83 
4  21  39.81 


14  25  34.58 


Diff.  for 
1  Hoar. 


0.058 
9.071 
9.084 

9.098 
9.113 
9.128 

9.144 
9.161 
9.179 

9.197 
9.316 

9.257 
9.279 
9.301 

9.325 
9.349 
9.374 

9.400 
9.427 
9.455 

9.483 
9.513 
9.543 

9.573 
9.604 
9.636 

9.668 
9.700 
9.733 
9.766 

0.799 


Appnrent 
Deolination. 

Diff.  for 
IHonr. 

S.   3  10  36!'6 
3  33  54.5 
3  57  10.0 

-58!28 
58.20 
58.09 

4  20  22.8 

4  43  32.5 

5  6  38.6 

-57.97 
57.83 
57.67 

5  29  40.9 

5  52  38.9 

6  15  32.1 

-57.50 
57.31 
57.11 

6  38  20  2 

7  1     2.9 
7  23  39.8 

-56.89 
56.66 
56.41 

7  46  10.5 

8  8  34.6 
8  30  51.9 

-56.14 
55.86 
55.56 

8  53     1.9 

9  15    4.2 
9  36  58.6 

-55.25 
54.93 
54.60 

9  58  44.6 
10  20  21.8 
10  41  49.9 

-54.24 
53.87 
53.48 

11     3    8.6 
11  24  17.6 
11  45  16.4 

-53.08 
52.66 
52.23 

12    6    4.5 
12  26  41.7 
12  47    7.5 

-51.78 
51.31 
50.a3 

> 

13    7  21.5 
13  27  23.2 

13  47  12.3 

14  6  48.3 

-50.32 
40.80 
49.26 
48.71 

S.  14  26  10.8 

-48.14 

Semi- 
diameter. 


6 
6 
6 


6 
6 


6 
6 
6 
6 


1.35 
1.62 
1.90 


6  2.19 

6  2.47 

6  2.75 

6  3.03 

6  3.32 

6  3.60 

6  3.88 

6  4.16 

6  4.44 

6  4.72 

6  5.00 

6  5.28 

6  5.56 

6  5.83 

6  6.10 


6.37 
6.64 
6     6.90 


7.17 
7.43 
16    7.69 


6  7.95 
6  8.21 
6    8.46 


8.71 
8.96 
9.21 
9.46 


16    9.71    66.93 


Sidereal 

Time  of 

Semi* 

diametei 
Paasing 

Meridian. 


64.35 
64.39 
64.44 

64.49 
64.54 
64.60 

64.66 
61.72 
64.79 

64.86 
64.93 
65.00 

65.07 
65.15 
65.23 

65.31 
65.40 
65.49 

65.58 
65.67 
65.77 

65.87 
65.97 
66.07 

66.17 
66.27 
66.38 

66.49 
66.60 
66.71 
66.82 


Eqaation  of 

Time, 

to  be 
Sabtracted 

from 
Apparent 

Time. 


ni   a 

10  17.91 
10  36.86 

10  55.50 

11  13  83 
11  31.81 

11  49.42 

12  6  66 
12  23.51 
12  39.94 

12  55.94 

13  11.49 
13  26.57 

13  41.15 

13  55.23 

14  8.79 

14  21.79 
14  34.23 
14  46.07 

14  57.30 

15  7.90 

15  17.84 

15  27.11 
15  35.69 
15  43.56 

15  50.71 

15  57.13 

16  2.79 

16  7.69 

16  11.82 

16  15.17 

16  17.74 


16  19.52      0.057 


DtfEllbr 
1  Hoar. 


s 
0.707 

0.784 

0.771 

0.757 
0.742 
0.727 

0.711 
0.604 
0.676 

0.658 
0.639 
0.610 

0.508 
0.576 
0.554 

0.530 
0.506 
0.481 

0.455 
0.428 
0.400 

0.372 
0.343 
0.313 

0.283 
0.252 
0.220 

0.188 
0.156 
0.123 
0.000 


Kan.— The  mean  time  of  aemidlameter  paaaing  may  be  foond  by  anbtraoUBg  0M8  from  the  aidereal  time. 

The  aign  —  prefixed  to  the  hourly  change  of  declination  Indicatoa  that  oontb  declinationa  are  laoreaaing. 
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• 

THE  SUN'S 

i 

1 

1 

1 

1 

1 

Sqnatloo  of 

Time, 

to  be 

Added  to 

IfeanTlme. 

mtL  for 
1  Hopr. 

Sidonal 

Time. 

or 

Right  Aaeenalon 

of 

ICeaattoii. 

Aifpu.nt 
Bight  AMaadon. 

DUtfor 
IHoar. 

▲ppwent 
DeoUnatioD. 

Diftfor 
1  Hoar. 

Thur. 

Prid. 

Sat 

1 

2 
8 

12  29  25.56 
12  33    3.16 
12  86  41.07 

9.060 
9.073 
9.066 

S.    3  10  46^6 
3  34    4.8 
3  57  20.6 

-58.'30 
68.91 
68.10 

m       a 

10  18.04 
10  37.00 
10  55.64 

0.797 
0.784 
0.771 

12  39  43.60 
12  43  40.16 
12  47  36.71 

SUN. 

Mon. 

Tues. 

4 
6 
6 

12  40  19.30 
12  43  57.87 
12  47  36.81 

0.100 
9.115 
9.130 

4  20  33.7 

4  43  43.6 

5  6  50.0 

-57.98 
57.84 
57.68 

11  13.97 
11  31.95 
11  49.56 

0.757 
0.749 
0.797 

12  51  33.27 

•  12  55  29.82 

12  59  26.37 

Wed. 
Thur. 
Frid. 

7 
8 
9 

12  51  16.12 
12  54  55.83 
12  58  35.95 

9.146 
9.163 
9.181 

5  29  52.5 

5  52  50.7 

6  15  44.1 

-57.51 
67.39 
57.19 

12    6.80 
12  23.65 
12  40.08 

0.711 
0.694 
0.676 

13    3  22.92 
13    7  19.48 
13  11  16.03 

Sat. 

SUN. 

Mon. 

10 
11 
12 

13    2  16.51 
13    5  57.51 
13    9  38.99 

9.199 
9.918 
9.938 

6  38  32.4 

7  1  15.3 
7  23  52.4 

-56.90 
56.67 
56.49 

12  56.08 

13  11.63 
13  26.71 

0.658 
0.639 
0.619 

13  15  12.59 
13  19    9.14 
13  23    5.70 

;  Tues. 
Wed. 
Thur. 

13 
14 
15 

13  13  20.96 
13  17    3.43 
13  20  46.43 

9.959 
9.981 
9.303 

7  46  23.3 
6    8  47.5 

8  31     4.9 

-56.15 
55.87 
55.57 

13  41.29 

13  55.37 

14  8.92 

0.598 
0.576 
0.554 

13  27    2.25 
13  30  58.80 
13  34  55.35 

Prid. 
Sat. 

SUN. 

16 
17 
18 

13  24  29.98 
13  28  14.11 
13  31  58.83 

9.397 
9.351 
9.376 

8  53  15.0 

9  15  17.4 
9  37  11.9 

-55.96 
54.94 
54.60 

14  21.92 
14  34.35 
14  46.19 

0.530 
0.506 
0.481 

13  38  51.90 
13  42  48.46 
13  46  45.02 

Mon. 

Tues. 

Wed. 

19 
20 
21 

13  35  44.16 
13  39  30.12 
13  43  16.74 

9.409 
9.499 
9.457 

9  58  58.0 
10  20  35.3 
10  42    3.5 

-54.94 

53.87 
53.48 

14  57.41 

15  8.01 
15  17.94 

0.455 
0.498 
0.400 

13  50  41.57 
13  54  38.13 
13  58  34.68 

Thur. 

Prid. 

Sat. 

22 
23 
24 

13  47    4.04 
13  50  52.02 
13  54  40.71 

9.485 
9.514 
9.544 

11     3  22.3 
11  24  31.3 
11  45  30.1 

-53.08 
59.66 
59.93 

15  27.20 
15  35.77 
15  43.64 

0.379 
0.343 
0.313 

14    2  31.24 
14    6  27.79 
14  10  24.35 

SUN. 

Mon. 

Tues. 

25 
26 
27 

13  58  30.12 

14  2  20.27 
14    6  11.17 

9.574 
9.605 
9.637 

12    6  18.2 
12  26  55.3 
12  47  21.1 

-«1.78 
51.31 
50.83 

15  50.78 

15  57.19 

16  2.85 

0.983 
0.959 
0.990 

14  14  20.90 
14  16  17.46 
14  22  14.01 

Wed. 
Thur. 
Prid. 
Sat 

28 
29 
30 
31 

14  10    2.83 
14  13  55.26 
14  17  48.47 
14  21  42.47 

9.669 
0.701 
9.734 
9.767 

13    7  35.0 
13  27  36.6 

13  47  25.6 

14  7     1.6 

1 

-60.39 
49.80 
40.96 
48.71 

16    7.74 
16  11.86 
16  15.20 
16  17.76 1 

0.188 
0.156 
0.193 
0.090 

14  26  10.57 
14  30    7.12 
14  34    3.67 
14  38    0.23 

SUN. 

32 

14  25  37.26 

9.800 

S.  14  26  23.9   -48.14 

16  19.53 

0.057 

14  41  56.79 

NoTL^ThAi 
•rtl 

lemldiameter  for  me 
■iga  ~  pnftxed  to  tl 
BerMslng. 

an  noon n 
10  hourly  < 

iMj  be  Mtamed  the  iaina  m  thi 
shaage  of  declination  indieataa 

kiforapptfeatii 

thatoonthdecli 

loon. 
inationa 

But  for  1  hoar. 
-h9*.a565. 
(Table  m.) 
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5 
S 

s 

i 

1 

LogKithm 

of  the 

Bedlne  Veetor 

KeHiTlme 

TRUE  LONOITUDB. 

» 

o- 

^ 

ir 

Diir.  for 
1  Hoar. 

LATITUDE. 

of  the 
Eerth. 

DULfor 
IHonr. 

of 
ffideteeliroon. 

1 

p 

\ 

X' 

274 

188    0  59!  1 

6  36.4 

147.'68 

+  0.46 

0.0002928 

-51.7 

h      m      ■ 

11  18  24.96 

2 

275 

188  60    4.7 

59  41.9 

147.77 

0.40 

0.0001684 

52.0 

11  14  29.05 

3 

276 

189  59  12.4 

58  49.5 

147.86 

0.31 

0.0000433 

52.3 

11  10  33.14 

4 

277 

190  58  22.1 

57  59.1 

147.95 

+  0.20 

9.9999175 

-52.6 

11     6  37.23 

5 

278 

191  57  33.7 

57  10.6 

148.03 

+  0.07 

9.9997911 

52.8 

11     2  41.33 

1    6 

• 

279 

192  56  47.3 

56  24.1 

148.10 

-0.06 

9.9996643 

53.0 

10  58  45.42 

7 

280 

193  56    2.8 

55  39.5 

148.18 

-0.20 

9.9995371 

-53.1 

10  54  49.51 

R 

281 

194  55  20.1 

54  56.6 

148.25 

0.33 

9.9994096 

53.2 

10  50  53.60 

9 

282 

195  54  39.1 

54  15.5 

148.33 

0.44 

9.9992819 

53.3 

10  46  57.69 

1  10 

283 

196  53  59.8 

53  36.1 

148.40 

-  0.53 

9.9991540 

-53.2 

10  43     1.79 

11 

284 

197  53  22.3 

52  58.5 

148.47 

0.60 

9.9990264 

53.1 

10  39     5.88 

12 

1 

285 

198  52  46.6 

52  22.7 

148.54 

0.65 

9.9988992 

52.9 

10  35    9.97 

i  13 

286 

199  52  12.7 

51  48.7 

148.62 

-0.66 

9.9987726 

-52.6 

10  31  14.06 

14 

287 

200  51  40.6 

51  16.5 

148.69 

0.64 

9.9986467 

52.3 

10  27  18.16 

15 

1 

288 

201  51   10.3 

50  46.1 

148.77 

0.59 

9.9985215 

52.0 

10  23  22.25 

1 
16 

289 

202  50  41.9 

50  17.6 

148.85 

-  0.52 

9.9983971 

-51.6 

10  19  26.34 

17 

290 

203  50  15.5 

49  51.0 

148.93 

0.42 

9.9982737 

51.2 

10  15  30.43 

16 

291 

204  49  51.0 

49  26.4 

149.01 

0.30 

9.9981514 

50.7 

10  11  34.53 

19 

292 

205  49  28.5 

49    3.8 

149.10 

-0.17 

9.9980303 

-50.2 

10    7  38.62 

20 

293 

206  49    8.1 

48  43.3 

149.19 

-0.04 

9.9979103 

49.8 

10    3  42.71 

21 

294 

207  48  50.0 

48  25.0 

149.28 

+  0.09 

9.9977912 

49.4 

9  59  46.80 

22 

295 

208  48  34.1 

48    9.0 

149.37 

+  0.21 

9.9976732 

-49.0 

9  55  50.88 

23 

296 

209  48  20.4 

47  55.2 

149.47 

0.32 

9.9975562 

48.7 

9  51  54.97 

24 

297 

210  48    8.9 

47  43.6 

149.56 

0.40 

9.9974401 

48.3 

9  47  59.06 

25 

298 

211  47  59.7 

47  34.3 

149.66 

+  0.46 

9.9973248 

-47.9 

9  44    3.15 

26 

299 

212  47  52.7 

47  27.2 

149.75 

0.49 

9.9972102 

47.6 

9  40    7.25 

,27 

300 

213  47  47.8 

47  22.2 

149.84 

0.49 

9.9970961 

47.4 

9  36  11.34 

28 

301 

214  47  45.1 

47  19.3 

149.93 

+  0.46 

9.9969825 

-47.2 

9  32  15.43 

29 

302 

215  47  44.6 

47  18.7 

150.02 

0.40 

9.9968694 

47.0 

9  28  19.52 

1  30 

303 

216  47  46.2 

47  20.2 

150.11 

0.31 

9.9967568 

46.8 

9  24  23.61 

31 

304 

217  47  49.9 

47  23.7 

150.19 

0.20 

9.9966446 

46.7 

9  20  27.70 

32 

305 

218  47  55.5 

47  29.1 

150.27 

+  0.08 

9.9965327 

-46.5 

9  16  31.79 

Koim.— The 

nnmben  in  oolamn 
neMi  •qaiaoz  of  J« 

^  OOITDSpODd 

Diury  IH.O. 

1  to  the  tn 

10  equinox  of  the  dutei  la  oolni 

nnX',  to 

DIff.  for  1  Hour, 

—  9«.8296. 

(Table  U.) 
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QEBBNWICH  MEAN  TIME. 

• 

* 

• 

THE  MOON'S 

• 

1 

1 

SEHmiAlfXTEB. 

HOBIZONTAL 

PABALLAX. 

UPFXB  TBAVSrr. 

AGS. 

« 

KOOB. 

Midnight. 

Koon. 

DiA  for 
1  Hour. 

Midnight. 

DUr.  for 
1  Hoar. 

Meridian  of 
Oreonwioh. 

Dift  for 
IHoor. 

Hoon. 

1 

2 
8 

14  43!6 
14  43.7 
14  45.3 

14  43!5 
14  44.4 
14  46.6 

53  56'!  1 

53  56.6 

54  2.4 

-^!'|0 

40.14 

0.35 

53  55!7 

53  58.9 

54  7.2 

+0?03 
0.35 
0.46 

h      m 

23  33.7 

6 
0  13.2 

m 
1.65 

1.66 

d 
28.2 

29.2 

0.5 

4 
5 
6 

14  48.3 
14  52.7 
14  58.6 

14  50.3 

14  55.4 

15  2.1 

54  13.3 
54  29.4 
54  51.0 

+0.57 
0.79 

54  20.7 

54  39.5 

55  3.9 

+0.67 
0.90 
1.15 

0  53.4 

1  35.2 

2  19.3 

1.71 
1.79 
1.90 

1.5 
2.5 
3.5 

7 

8 
9 

15    6.0 
15  15.2 
15  26.0 

15  10.4 
15  20.4 
15  32.0 

55  18.4 

55  52.0 

56  31.8 

+1.87 
1.53 
1.78 

55  34.4 

56  11.2 
56  53.9 

+1.40 
1.66 
1.90 

3    6.6 

3  57.5 

4  51.8 

3.04 
3.19 
3.31 

4.5 
5.5 
6.5 

10 
11 
12 

15  38.4 

15  51.9 

16  5.8 

15  45.0 

15  58.9 

16  12.7 

57  17.2 

58  6.9 
58  58.1 

+2.00 
3.13 
2.13 

57  41.7 

58  32.5 

59  23.3 

+3.06 
3.14 
3.06 

5  4a6 

6  46.5 

7  44.0 

3.39 
8^0 
3.36 

7.5 

8.5 
9.5 

13 
14 
15 

16  19.2 
16  30.7 
16  39.0 

16  25.3 
16  35.4 
16  41.5 

59  47.3 

60  29.6 
60  59.9 

+1.94 
1.55 
0.94 

60    9.6 

60  46.6 

61  9.1 

+1.77 

1.37 

+0.50 

8  39.9 

9  34.1 
10  26.8 

3.39 
3.33 
3.19 

10.5 
11.5 
12.5 

16 
17 
18 

16  42.8 
16  41.4 
16  34.8 

16  42.7 
16  38.7 
16  29.8 

61  13.8 
61     8.6 
60  44.5 

+0.19 

-0.63 

1.36 

61  13.6 
60  58.8 
60  26.2 

-0.33 
1.01 
1.68 

11  19.1 

12  11.9 

13  6.1 

3.19 
3.33 
3.39 

13.5 
14.5 
15.5 

19 
20 
21 

16  23.9 
16    9.8 
15  54.3 

16  17.1 
16    2.2 
15  46.3 

60    4.3 
59  12.8 
58  15.6 

-1.95 
3.30 
3.43 

59  39.6 
58  44.6 
57  46.5 

-3.15 
8.39 
3.40 

14    2.1 

14  59.7 

15  57.8 

3.37 
3.41 
8.40 

16.5 
17.5 
18.5 

22 
23 
24 

15  38.6 
15  24.0 
15  11.2 

15  31.1 
15  17.3 
15    5.7 

57  18.0 
56  24.3 
55  37.5 

-3.34 
3.11 
1.78 

56  50.4 
55  59.9 
55  17.3 

-3.34 
1.96 
1.59 

16  54.8 

17  49.2 

18  40.0 

8.33 
8.19 
8.04 

19.5 
20.5 
21.5 

25 
26 
27 

15    0.9 
14  53.1 
14  48.1 

14  56.7 
14  50.3 
14  46.4 

54  59.5 
54  31.0 
54  12.2 

-1.39 
0.99 
0.60 

54  44.1 
54  20.5 
54    6.2 

-1.19 
0.79 
0.41 

19  27.3 

20  11.2 
20  52.8 

1.90 
1.78 
1.70 

22.5 
23.5 
24.5 

28 
29 
30 
31 

14  45.3 
14  44.9 
14  46.4 
14  49.5 

14  44.9 
14  45.4 

14  47.8 
14  51.6 

51    2.4 
54    0.9 
54    6.3 
54  17.7 

-0.34 

+0.09 

0.36 

0.68 

54    0.7 
54    2.8 
54  11.4 
54  25.3 

-0.07 

+0.33 

0.48 

0.68 

21  32.8 

22  12.3 
22  52.3 
2B  33.6 

1.66 
1.66 
1.60 
1.77 

25.5 
26.5 
27.5 
28.5 

82 

14  53.9 

14  56.5 

54  33.9 

+0.77 

54  43.6 

+0M 

6 

29.5 
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Hour. 


Rlgh  fc  Aaeenaloii. 


DUtfor 
1  Minute. 


Deolinatioii. 


DifElfor 
1  Minute. 


Hour. 


Righ  t  Aaoenalon. 


DUE  for 
IMinnto. 


DeolinAtion. 


DifElfor 
1  Minute 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THUBSDAY  1. 


b    m      8 

8 

0 

11  35  22.53 

1.7949 

1 

11  37  10.17 

1.7931 

2 

11  38  57.71 

1.79M 

3 

11  40  45.14 

1.7897 

4 

1 1  42  32.47 

1.7881 

5 

11  44  19.71 

1.7866 

6 

11  46    6.86 

1.7851 

7 

1 1  47  53.92 

1.7836 

8 

1 1  49  40.89 

1.7891 

9 

U  51  27.77 

1.7808 

10 

11  53  14.58 

1.7796 

11 

11  55     1.32 

1.7783 

12 

1 1  56  47.98 

1.7771 

13 

1 1  58  34.57 

1.7760 

14 

12    0  21.10 

1.7750 

15 

12    2    7.57 

1.7740 

16 

12    3  53.98 

1.7730 

17 

12    5  40.33 

1.7791 

18 

12    7  26.63 

1.7713 

19 

12    9  12.89 

1.7706 

20 

12  10  59.10 

1.7690 

21 

12  12  45.27 

1.7693 

22 

12  14  31.41 

1.7687 

23 

12  16  17JS1 

1.7681 

N.7- 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 

N.  2 


FEIDAY  2. 


46.9 
3.8 
19.1 
32.7 
44.7 
55.2 
4.3 
11.9 
18.1 
49  23.0 
36  26.6 
28.9 
30.0 
30.0 
28.8 
26.5 

2:j.2 

18.9 
13.6 
7.4 
0.4 
52.6 
44.0 


44 
32 
19 

(i 
53 
40 
28 
15 

2 


2;) 
10 
57 
44 
31 
18 
5 
52 
39 
26 
12 
59 


46  34.6 


12  18 
12  19 
12  21 
12  23 
12  25 
12  26 
12  28 
12  30 
12  32 

12  a) 

12  35 
12  .37 
12  39 
12  41 
12  42 
12  44 
12  46 
12  48 
12  49 
12  51 
12  53 
12  55 
12  56 

12  58 

13  0 


3.58 
49.63 
a5.65 
21.65 

7.64 
5:3.62 
39.59 
25.55 
11.51 
57.48 
43.45 
2i).43 
15.43 

1.45 
47.48 
33..53 
19.61 

5.73 
51.88 
38.07 
24.30 
10.57 
56.89 
43.27 
29.70 


1.7V76 

N. 

2  33 

1.7679 

220 

1.7668 

2    7 

1.7666 

1  53 

1.7664 

1  40 

1.7669 

1  27 

1.7661 

1  14 

1.7860 

1    0 

1.7661 

0  47 

1.7669 

0  34 

1.7663 

0  21 

1.7665 

N. 

0    8 

1.7668 

S. 

0    5 

1.7671 

0  18 

1.7674 

0  31 

1.7678 

0  44 

I.76B3 

0  58 

1.7689 

1  11 

1.7605 

1  24 

1.7701 

1  37 

1.7708 

1  51 

1.7716 

2    4 

1.7795 

2  17 

1.7734 

2  30 

1.7743 

S. 

2  44 

24.5 
13.8 

2.5 
50.6 
38.2 
25.4 
12.1 
58.4 
44.4 
30.1 
15.5 

0.7 
14.2 
29.3 
44.4 
59.6 
14.7 
29.8 
44.8 
59.6 
14.2 
28.7 
42.9 
56.7 
10.2 


It 

19.704 
19.739 
19.7.'» 
19.786 
19.819 
19.837 
19.861 
19.885 
19.907 
19.999 
19.951 
19.979 
13.991 
13.010 
13.099 
13.047 
13.064 
13.080 
13.096 
13.110 
13.193 
13.137 
13.150 
13.109 


13.173 

13.183 

13.193 

13.909 

13.910 

13.918 

13.935 

13.931 

13.936 

13.941 

13.945 

13.946 

13.950 

13.959 

13.953 

13.953 

13.959 

13J85I 

13.948 

13.945 

13.949 

13.939 

13.934 

13.998 

13939 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


SATURDAY  3. 


h 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


0 

2 

4 

5 

7 

9 

11 

12 

14 

16 

18 


13  20 
13  21 
13  23 
13  25 
13  27 
13  29 
13  30 
13  32 
13  34 
13  36 
13  38 
13  39 
13  41 


• 

• 

29.70 

1.7743 

16.19 

1.7754 

2.75 

1.7765 

49.37 

1.7776 

36.06 

1.7788 

22.83 

1.7801 

9.67 

1.7814 

56.60 

1.7898 

43.61 

1.7849 

30.71 

1.7857 

17.90 

1.7873 

5.19 

1.7800 

52.58 

1.7907 

40.07 

1.7094 

27.67 

1.7949 

15.37 

1.7960 

3.19 

1.7960 

51.13 

1.8000 

39.19 

1.8080 

27.37 

1.8041 

15.68 

1.8063 

4.13 

1.8086 

52.71 

1.6100 

41.43 

1.6136 

8.  2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 

8.  7 


SUNDAY  4. 


44  10.2 
57  2:).3 
10  a5.9 
23  48.0 
36  59.6 
50  10.5 
3  20.8 
16  30.5 
29  39.4 
42  47.5 
55  54.8 
9  1.2 
6.7 
11.3 
14.8 
17.3 
18.7 
19.0 
18.1 
15.9 
12.5 
7.7 
1.5 
53.9 


22 
35 
48 

1 

14 
27 
40 
53 

6 
19 
92 
44 


13  43 
13  45 
13  47 
13  48 
13  50 
13  52 
13  54 
13  56 
13  58 
13  59 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


1 

3 

5 

7 

9 

II 

12 

14 

16 

18 


14  20 
14  22 
14  24 
14  26 
14  27 


30.29 
19J29 

8.45 
57.76 
47.23 
36.86 
26.64 
16.59 

6.72 
57.02 
47.49 
38.15 
28.99 
20.02 
11.24 

2.65 
54.26 
46.07 
.38.09 
30.31 
22.75 
15.40 

8.27 

1.36 
54.67 


.8156 
.8180 


.8958 
.8984 
.6311 
.8340 
.8369 


.8496 

•OlDO 

.8480 
.6591 
.8053 
.8585 
.8616 


.6687 
.6799 
.8757 
.8703 
.8630 
.6867 
.6904 


8.  7 
8 
8 
8 
8 
9 
9 
9 
9 
9 
0 
0 
0 
0 
0 
1 
I 
I 
1 
I 

2 
2 
2 
2 

8.12 


48 
1 

14 
26 


57  44.9 
10  34.3 
23  22.1 
36  8.3 
52.8 
a5.6 
16.7 
55.9 
39  33.2 
52  8.6 
42.1 

ia5 

42.8 
10.0 
35.1 
57.9 
18.4 
36.6 
52.4 
5.8 
16.7 
25.1 
30.9 
34.0 
34.4 


4 
17 

29 
42 
54 

6 
19 
31 
43 
56 

8 
20 
32 
44 
56 


M 


3.914 
3.906 
3.107 
3.187 
3.177 
3.167 
3.155 
3.149 
3.198 
3.114 
3.009 
3.084 
3.067 
3.060 
3.099 
3.014 
9.995 
9J74 
3.953 
9.031 
9.908 
9.885 
9.869 


19.637 

19.810 

19.783 

19.756 

19.798 

19.690 

19.660 

19.636 

19.606 

19.574 

13.541 

19.506 

19.471 

19.436 

19309 

19.361 

19.399 

19.983 

19.943 

19J909 

19.161 

19.118 

13.074 

13.039 

lt.98:i 
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0 

1 

3 

3 

4 

5 

6 

7 

8 

0 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DilLfor 
IMinato. 


DeoUnatlon. 


our.  for 
iMinata 


MONDAY  5. 


h  n 
14  27 
14  29 
14  31 
14  33 
14  d5 
14  37 
14  39 
14  41 
14  43 
14  45 
14  47 
14  48 
14  50 
14  52 
14  54 
14  56 

14  58 

15  0 


15 
15 
15 
15 
15 


2 
4 
6 
8 
10 


15  12 


54.67 
48.21 
41.96 
35.98 
30.22 
24.70 
19.43 
14.40 1 
9.62 
5.10 
0.83 
56.82 
53.06 
49.57 
46.35 
43.40 
40.72 
38.32 
36.20 
34.36 
32.80 
3IJ» 
30.55 
29.86 


8 

1.6004 
1.8040 
1.6061 
1.0090 
IJ060 
1.0101 
lJil49 
1.0163 
IJKNft 
1.0967 
1.0310 
1.0353 
1.0300 
1.0441 
1.0480 
1.0631 
1.0577 
1.9083 
IJ670 
1.0717 
1.0764 
1.0619 
1.0601 
l.( 


s. 


s. 


o   / 

2  56 

3  8 
3  20 

3  :« 

3  44 
3  55 


7 
19 


4  30 


4 
4 
5 
5 


42 

53 

5 

16 


5  28 


5 
5 
6 
6 


39 

50 

1 

12 
6  23 
6  34 
6  45 

6  .56 

7  7 
7  18 


34.4 
32.0 
2G.9 
18.9 

8.0 
54.1 
37.2 
17.2 
54.0 
27.7 
58.2 
25.3 
49.0 

9.3 
26.2  . 

:«).5 

49.2  ' 

55.3  j 

57.6  1 
56.1 
50.9 
41.8 
28.8  I 

11.7  I 


TUESDAY  6. 


15  14 
15  16 
15  18 
15  20 
15  22 
15  24 
15  26 
15  28 
15  30 
15  32 
15  34 
15  36 
15  38 
15  40 
15  42 
15  45 
15  47 
15  49 
15  51 
15  53 
15  55 
15  57 

15  59 

16  I 
16    3 


29.46 
29.36 
29.56 
30.06 
30.86 
3I.!>7 
33.39 
35.12 
37.16 
39.51 
42.18 
45.17 
48.47 
52.09 
56.04 
0.32 
4.93 
9.86 
1.5.12 
20.71 
26.64 
32.90 
39.49 
46.42 
53.69 


1.0056 
9.0006 
9UW56 
9.0106 
9.0159 
9U»11 
9.0269 
9.0314 
QM3M 
9.0418 
9.0471 
9.0594 
9.0577 
9.0631 
9.0680 
9.0741 
9.0795 
9.0649 
9.0004 
9UW60 
9.1016 
9.1071 
9.1197 
9.1183 
9.1940 


S.I7 
17 
17 

18 
18 
18 
18 
18 
18 
19 
19 
19 
19 

.  19 
19 
19 
20 
20 
20 
20 
20 

•  20 
21 
21 

S.2I 


31 

4! 

51 

1 

II 
21 


28  50.5  I 

39  25J2 

49  55.8 
0  22.1 

10  44.1 
21  1.7 
14.8, 
2:).5 
27.6 
27.1 
21.9 
12.0 
30  57.3 

40  37.7 

50  13.2  , 
.59  43.7 

9    9.1 
18  29.4  , 
27  44.5 
36  54.3  I 
45  58.8  ' 
54  58.0 , 

3  51.7 
12  39.9 
21  22.6 


11.937 
11.801 
11.643 
11.793 
11.743 
11.609 
11.640 
11.586 
11.535 
11.460 
11.494 
11.367 
11.310 
11.959 
11.199 
11.139 

iijno 

11.007 
10.044 
10.861 
10.616 
10.740 
10.661 


10.619 

I0J544 

10.474 

10.409 

10.330 

10.956 

10.169 

10.107 

lOUKIO 

0.059 

0.674 

0.795 

9.714 

0.639 

9.550 

0.466 

0.361 

9J905 

0.907 

0.110 

0.031 

8.941 

6.649 

8.757 

6.664 


Hoar. 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


RlffhtAaoeiuioB. 


DULfor 
iMinnta. 


DeeUaatloB. 


DiAlbr 
IMlBiito. 


h 

16 
16 
16 
16 
16 
16 


m 

3 

6 

8 

10 

12 

14 


16  16 
16  18 
16  21 
16  23 
16  25 
16  27 
16  29 
16  31 
16  34 
16:i6 
16  lis 
16  40 
16  43 
16  45 
16  47 
16  49 
16  51 
16  54 


WBDNBBDAY  7. 


S.21  21 
21  29 
21  38 
21  46 

21  55 
23    3 

22  11 
22  19 
22  27 
22  35 
22  43 
22  50 

22  58 

23  5 
23  12 
23  20 
23  27 
23  34 
23  41 
23  47 

23  54 

24  0 
24    7 

8.24  13 


THURSDAY  8. 


s 

8 

53.6!) 

9.1940 

1.30 

9.1906 

9.24 

9.I3U 

17..52 

9.1406 

26.14 

9.1466 

a5.io 

9.1999 

44.40 

9.1576 

54.04 

9.1635 

4.02 

9.1609 

14.:» 

9.1790 

25.02 

9.1607 

mm 

9.1863 

47.38 

9.1990 

59.07 

9.l9n 

11.10 

9.9034 

2^3.48 

9.9001 

.%.20 

9.9146 

49.26 

9.9904 

2.a5 

9.9900 

16.38 

9.9317 

30.45 

9.9373 

44.86 

9.9490 

59.60 

9.9465 

14.68 

9.9541 

3^6 
59.6 
30.9 
56.4 
16.0 
29.8 
37.6 
39.3 
a5.0 
24.5 

7.7 
44.7 
15.3 
;)9.4 
57.1 

8.2 
12.6 
10.4 

1.5 
45.8 
23.1 
53.4 
16.7 
33.0 


6  56 

6  58 

7  1 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


3 
5 
7 
10 
12 
14 
17 
19 
21 
24 
26 
28 
30 
33 
35 
38 
40 
42 
45 
47 
49 
52 


30.09 
45.83 

1.90 
18.30 
35.02 
52.07 

9.44 
27.13 
45.14 

3.46 
22.10 
41.04 

0.*29 
19.84 
39.70 
59.86 
20.31 
41.06 

2.10 
2:).43 
45.03 

6.91 
29.07 
51.49 
14.18 


9.9651 
9.9706 
9.9760 
9.9614 
9.9666 
9^1099 
9J9075 
9J096 
9.3060 
9Ji39 
9.3183 
9.3933 
9.3964 
9.333S 
9.3364 
9.3433 
9.3469 
9.3531 
9.3576 
9J694 
9.3670 
9.3715 
9.3750 
9Mta 


4 

9 

14 

19 


8.24  19 
24  25 
24  31 
24  37 
24  43 
24  48 
24  54 

24  59 
25 
25 
25 
25 

25  2:) 
35  28 
35  32 
25  36 
25  41 
25  45 
25  48 
25  52 
25  56 

25  59 

26  2 
26    5 

aotj  8 


42.1 

44.0 

:».6 

2.5.9 

5.8 

38.2 

3.1 

20.4 

30.1 

32.0 

26.1 

12.5 

51.0 

21.5 

44.0 

58.4 

4.7 

2.8 

52.7 

34.3 

7.5 

32.3 

48.6 

.56.5 

.55  8 


ft 

6.473 
0.376 
0.978 
6.160 
6.070 
7.078 
7.6n 
7.773 
7.668 
7.563 
7.4S6 
7J40 
7.940 
7.190 
7.016 
6.007 
6.795 
6.660 
6.564 
0.447 
6.330 
6J19 


6.009 

5.071 
5.849 
5.797 
5403 
5.478 
5.359 
5.995 
54197 
4J67 
4.837 
4.707 
4JTi 
4.449 
4.307 
4.179 
4.037 
3.000 
3.769 
9.693 
9.469 
9J49 
3.909 


9.016 
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VII. 


GEBBHWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  A.soensiOQ. 

DiiUfor 
lliinute. 

Declination. 

Diff-for 
IHinate. 

Honr. 

Sigbt  Ascension. 

DUCfor 
lliinute. 

Declination. 

DiiEfor 
1  Minute. 

F 

RIDA^ 

r  9. 

SUNDAY  11. 

h     m      B 

B 

O         1         It 

it 

b     m      B 

s 

^  O          /          If 

n 

0 

17  52  14.18 

8.3803 

S.26    8  55.8 

9J»16 

0 

19  49  56.82 

9.4879 

S.25  31  15.8 

4.646 

1 

17  54  37.13 

9.3847 

26  11  46.4 

9.779 

1 

19  52  2a05 

9.4871 

25  26  32.1 

4.800 

2 

17  57    0.34 

9.3800 

26  14  28.4 

9.697 

2 

19  54  55.27 

9.4868 

25  21  38.7 

4J)71 

3 

17  59  23.81 

9.3939 

26  17    1.7 

9.489 

3 

19  57  24.47 

9.4865 

25  16  35.6 

5.134 

4 

18    1  47.53 

9.3973 

26  19  2a2 

9.335 

4 

19  59  53.65 

9.4860 

25  11  22.7 

6.997 

5 

18    4  11.49 

9.4013 

26  21  41.9 

9.187 

5 

20    2  22.79 

9.4854 

25    6    0.0 

5.459 

6 

18    6  35.69 

9.4053 

26  23  48.7 

9.039 

6 

20    4  51.89 

9.4847 

25    0  27.6 

5U»1 

7 

18    9    0.13 

9.4099 

26  25  46.6 

1.890 

7 

20    7  20.95 

9.4840 

24  54  45.5 

5.769 

8 

18  11  24.79 

9.4199 

26  27  35.5 

1.740 

8 

20    9  49.97 

9.4839 

24  48  53.7 

5.944 

9 

18  13  49.68 

9.4166 

26  29  15.4 

1.588 

9 

20  12  18.94 

9.4893 

24  42  52.2 

6.105 

10 

18  16  14.79 

9.4903 

26  30  46.2 

1.438 

10 

20  14  47.85 

9.4813 

24  36  41.1 

6.966 

11 

18  18  40.12 

9.4939 

26  32    8.0 

1.987 

11 

20  17  16.70 

9.4809 

24  30  20.3 

6.497 

12 

18  21    5.66 

9.4979 

26  dS  20.7 

1.135 

12 

20  19  45.48 

9.4701 

24  23  49.9 

6.586 

13 

18  23  31.40 

9.4307 

26  34  24.2 

OMl 

13 

20  22  14.19 

9.4779 

24  17  10.0 

6.745 

14 

18  25  57.35 

9.4341 

26  35  18.4 

0.897 

14 

20  24  42.82 

9.4766 

24  10  20.5 

6.904 

15 

18  28  23.49 

9.4379 

26  36    3.4 

0.679 

15 

20  27  11.38 

9.4759 

24    3  21.5 

7.063 

16 

18  30  49.82 

9.4403 

26  36  39.1 

0.517 

16 

20  29  39.85 

9.4737 

23  56  13.0 

ijasi 

17 

18  a3  1G..33 

9.4433 

26  37    5.5 

0.368 

17 

20  32    8.22 

9.4791 

23  48  55.0 

7.378 

18 

18  35  43.01 

9.4409 

26  37  22.5 

0.905 

18 

20  34  36.50 

9.4705 

23  41  27.6 

7.535 

]9 

18  38    9.87 

9.4401 

26  37  30.1 

-0.048 

19 

20  37    4.68 

9.4688 

23  33  50.8 

7.691 

20 

18  40  36.90 

9.4517 

26  37  28.3 

•I- 0.109 

20 

20  39  32.76 

9.4671 

23  26    4.7 

7.847 

21 

18  43    4.08 

9.4543 

26  37  17.0 

0.967 

21 

20  42    0.73 

9.4659 

23  18    9.2 

BJ003 

22 

18  45  31.42 

9.4509 

26  36  56.2 

0.496 

22 

20  44  28.59 

9.4633 

23  10    4.4 

8.156 

23 

18  47  58.91 
SAG 

9.4594 

S.26  36  25.9 
LT  10. 

0.585 

23 

20  46  56.:^ 
M( 

9.4614 

)NDA^ 

S.23    1  50.4 
I  12. 

8.309 

0 

18  50  26.55 

9.4618 

S.26  35  46.0 

0.744 

0 

20  49  23.96 

9.4505 

S.22  5,3  27 JJ 

8.409 

1 

18  52  54.:33 

9.4640 

26  34  56.6 

0.903 

1 

20  51  51.47 

9.4574 

22  44  55.0 

8.615 

2 

18  55  22.23 

9.4660 

26  ai  57.6 

1.064 

2 

20  54  18.85 

9.4559 

22  36  13.5 

8.767 

3 

18  57  50.25 

9.4680 

26  ;«  48.9 

1.995 

3 

20  56  46.09 

9.4599 

22  27  23.0 

8.917 

4 

19    0  18.39 

9.4700 

26  31  30.6 

1.386 

4 

20  59  13.20 

9.4507 

22  18  23.5 

9U)67 

5 

19    2  46.65 

9.4718 

26  30    2.6 

1.547 

5 

21     1  40.18 

9.4485 

22    9  15.0 

9.917 

6 

19    5  15.01 

9.4735 

26  28  24.9 

1.709 

6 

21     4    7.02 

9.4469 

21  59  57.5 

9.36ft 

7 

19    7  43.47 

9.47S9 

26  2(J  37.5 

1.871 

7 

21     6  33.72 

9.4438 

21  50  31.2 

9.519 

8 

19  10  12.03 

9.4767 

26  24  40.4 

9.033 

8 

21     9    0.27 

9.4414 

21  40  56.1 

9.657 

9 

19  12  40.68 

9.4789 

26  22  33.5 

9.196 

9 

21   11  26.68 

9.4389 

21  31   12.8 

9.809 

10 

10  15    9.41 

9.4795 

26  20  16.9 

9.356 

10 

21   13  52.94 

9.4363 

21  21  19.8 

9.047 

11 

19  17  38.22 

9.4807 

26  17  50.5 

9.591 

11 

21   16  19.04 

9.4337 

21  11   18.6 

10.091 

12 

19  20    7.09 

9.4817 

26  15  14.4 

9.683 

12 

21   18  44.98 

9.4311 

21     1     8.9 

10.933 

13 

19  22  36.02 

9.4897 

26  12  28.5 

9.847 

13 

21  21   10.77 

9.4985 

20  50  50.6 

10.375 

14 

19  25    5.02 

9.4837 

26    9  32.8 

3U»1I 

14 

21  23  3(3.40 

9.4958 

20  40  23.9 

10.515 

15 

19  27  34.07 

9.4846 

26    6  27.2 

3.175 

15 

21  26     1.87 

9.4931 

20  29  48.8 

10.654 

16 

19  30    3.17 

9.4853 

26    3  11.8 

3.338 

16 

21  28  27.18 

9.4904 

20  19    5.4 

10.799 

17 

19  32  32JW 

9.48.^8 

25  59  46.7 

3.501 

17 

21  30  5232 

9.4177 

20    8  13.7 

i  0.9:10 

18 

19  35     1.46 

9.4863 

25  56  1 1.7 

3.665 

18 

21  33  17.30 

9.4149 

19  57  13.8 

11.067 

19 

19  37  30.65 

9.4868 

25  52  26.9 

3.898 

19 

21  35  42.11 

9.4191 

19  46    5.7 

11.909 

20 

19  39  59.87 

9.4871 

25  48  32.3 

3.909 

20 

21  38    6.75 

9.4093 

19  34  49.6 

11.335 

21 

19  42  29.10 

9.4873 

25  44  27.9 

4.155 

21 

21  40  31.23 

9.4065 

19  23  25.5 

11.468 

22 

19  44  58.34 

9.4873 

25  40  13.7 

4.318 

22 

21  42  55.53 

9.4036 

19  11  53.4 

11.600 

23 

19  47  27J)8 

9.4873 

25  35  49.7 

4.489 

23 

21  45  19.()6 

9.4007 

19    0  13.5 

11.730 

24 

19  49  56.82 

9.4879 

8.25  31  15.6 

4.646 

24 

21  47  43.62 

8.3979 

S.  18  48  25.8 

11.859 
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GBEENWIOH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar 

BlfhtAMualoB. 

ma.  tor 

IMlDato. 

DecliBAtion. 

mm  tor 

1  Minute. 

Hoar. 

BlKbiAaoenaion. 

Dim  for 

lliionte. 

DoeUnfttkm. 

DUE  for 
IMinnto. 

TU 

ESDA 

Y  13. 

THURSDAY  15. 

0 

h     m      B 
21  47  43.62 

• 

8.3ir70 

S.1^48  35'.8 

11.859 

0 

h    m      s 

23  39  43.36 

B 

9.9804 

S.  7  W  15.1 

16'»6 

1 

21  50    7.41 

9.3960 

18  36  30.4 

11.987 

1 

23  42    0.14 

9.9700 

7    0  54i) 

16.377 

2 

21  52  31.02 

9.3991 

18  24  27.3 

13.115 

3 

23  44  16.84 

9.9777 

6  44  29.8 

16.497 

3 

21  54  54.46 

9.3899 

18  13  16.6 

19.941 

3 

23  46  33.46 

9.9764 

6  28    2.7 

16.475 

4 

21  57  17.72 

9.3883 

17  59  58.4 

19.365 

4 

23  48  50.00 

9J9751 

6  11  32.8 

16.591 

5 

21  59  40.81 

9.3834 

17  47  33.8 

19.467 

5 

2:)  51    6.47 

9J2738 

5  55    0.2 

16JW 

6 

22    2    a73 

9.380S 

17  34  59.9 

19.609 

6 

23  53  22.86 

9.9797 

5  38  25.0 

16.607 

7 

23    4  26.47 

9.3776 

17  23  19.7 

I9.rJ0 

7 

23  55  39.19 

9.9717 

5  21  47.3 

16.647 

8 

23    6  49.04 

9.3747 

17    9  33.3 

19.648 

8 

23  57  55.46 

9.9707 

5    5    7;) 

16j685 

9 

23    9  11.43 

9.3718 

16  56  37.9 

19.965 

9 

0    0  11.67 

9.9607 

4  48  25.1 

16.799 

10 

22  11  33.65 

9J68Q 

16  43  36.5 

13.089 

10 

0    2  27.83 

9.9060 

4  31  40.7 

16.757 

11 

22  13  55.70 

9.3660 

16  30  28.1 

13.197 

11 

0    4  4:).94 

9.9661 

4  14  54.3 

16.789 

13 

23  16  17.57 

9.3631 

16  17  13.9 

13.310 

13 

0    7    0.00 

9.9673 

3  58  ao 

16396 

13 

22  18  39.27 

9J609 

16    3  50.9 

13.499 

13 

0  9  iao2 

9.9666 

3  41  15.9 

16.848 

14 

23  31    0.80 

9.3574 

15  50  32.3 

13.539 

14 

0  11  33.00 

9il660 

3  24  24.3 

16.874 

15 

23  33  23.16 

9.3546 

15  36  47.1 

13.641 

15 

0  13  47.!)4 

9.9654 

3    7  31.0 

16.899 

16 

22  25  43.35 

9.3516 

15  2:)    5.4 

13.748 

16 

0  16    3.85 

9.9650 

3  50  36.3 

16.099 

17 

23  28    4.38 

9.3491 

15    9  17.3 

13.854 

17 

0  18  19.74 

9.9646 

3  33  40J) 

16.943 

18 

22  30  25.24 

9.3463 

14  55  32.9 

13.958 

18 

0  30  35.60 

9.9649 

3  16  43.1 

16.969 

19 

22  33  45.93 

9.343S 

14  41  23.3 

14.069 

19 

0  33  51.44 

9.9639 

1  59  44.8 

16.979 

20 

23  35    6.46 

9.3408 

14  27  15.5 

14.163 

30 

0  25    7i27 

9.9637 

1  43  45.6 

16.094 

21 

22  37  26.83 

9.3389 

14  13    2.7 

14.969 

31 

0  27  23.08 

9.9635 

1  35  45.5 

17.007 

22 

22  39  47.04 

9.3355 

13  58  44.0 

14.361 

33 

0  29  38.89 

9.9635 

1    8  44.7 

17.018 

23 

23  43    7.09 
WEE 

9.3398 

►NESD 

S.  13  44  19.4 
AY  14. 

14.458 

33 

0  31  54.70 

PJ 

9.9634 

ftlDAl 

S.  0  51  43.3 
'  16. 

170)97 

0 

23  44  26Sf& 

9JI309 

S.  13  29  49.0 

14.553 

0 

0  34  10.50 

9.9634 

a  0  34  41.5 

17.033 

1 

22  46  46.72 

9J9T7 

13  15  13.0 

14.647 

1 

0  36  26.31 

9.9636 

0  17  39.3 

nxM 

2 

23  49    6.30 

9.3951 

13    0  31.4 

14.738 

3 

0  38  43.13 

9.9636 

a  0    0  3().8 

17UH9 

3 

23  51  25.73 

9.3396 

13  45  44.4 

14.838 

3 

0  40  57.96 

9.9640 

N.  0  16  35.8 

17.043 

4 

22  53  45.01 

9.3909 

12  30  53.0 

14.917 

4 

0  43  13.81 

9.9643 

0  33  38.4 

17.049 

5 

22  56    4.15 

9.3177 

13  15  54.3 

15.004 

5 

0  45  39.68 

9Ma 

0  50  30.8 

17.038 

6 

23  58  23.14 

9.3153 

13    0  51.5 

15UW9 

6 

0  47  45.i38 

9:9669 

1    7  33.0 

174133 

7 

23    0  41i)9 

9.3130 

1 1  45  43.6 

15.179 

7 

0  50     1.51 

93657 

1  34  34.8 

17i«7 

8 

23    3    0.70 

9J107 

1 1  30  30.8 

15.9ri4 

8 

0  53  17.47 

9J9669 

1  41  36.3 

17.018 

9 

23    5  19.37 

9.3084 

11  15  13.1 

15.335 

9 

0  54  33.46 

9.9668 

1  58  37.0 

174107 

10 

23    7  37.70 

9.3069 

10  59  50.6 

15.413 

10 

0  56  49.49 

9.9676 

3  15  37.1 

16.994 

11 

23    9  56.01 

93MI 

10  44  33.5 

15.490 

11 

0  59    5.57 

9J»84 

3  33  .36.3 

164179 

12 

23  12  14.19 

9.3019 

10  28  51.8 

15.565 

13 

1     1  21.70 

94M09 

3  49  34.6 

16.969 

13 

23  14  33.34 

9.9998 

10  13  15.7 

15.638 

13 

1     3  37.88 

9.9709 

3    6  31.8 

16.943 

14 

23  16  50.17 

9.9978 

9  57  35.3 

15.710 

14 

1     5  54.12 

9.9719 

3  3:J  37.8 

16.999 

15 

23  19    7.98 

9.9958 

9  4 1  50.5 

15.779 

15 

1    8  10.42 

9.9799 

3  40  33.4 

16.898 

16 

23  21  25.67 

9.99J9 

9  26    1.7 

15.847 

16 

1  10  26.78 

9.9739 

3  57  15.6 

16.873 

17 

23  23  43.25 

9.9990 

9  10    8.8 

15.914 

17 

1  12  43.31 

9.9744 

4  14    7.3 

16.847 

18 

23  26    0.71 

9.9009 

8  54  13.0 

15.978 

18 

1  14  59.71 

9.9756 

4  30  57.3 

16.818 

19 

23  28  18.07 

9.9884 

8  38  11.4 

16.041 

19 

1  17  16.38 

9.9760 

4  47  45.4 

16.787 

20 

23  30  35.33 

9.9867 

8  23    7.1 

16.109 

30 

1  19  33.94 

9JI783 

5    4  31.6 

16.753 

21 

23  S3  53.47 

9.9851 

8    5  59.3 

16.161 

31 

1  31  49.68 

9.9797 

5  31  1.5.8 

16.718 

22 

23  35    9.53 

9.9835 

7  49  47.8 

16.917 

33 

1  34    6.51 

9.9819 

5  37  57.8 

16.6e9 

23 

23  37  26.49 

9.9810 

7  3:3  3;}.1 

16.979 

33 

1  36  23.43 

9.9897 

5  54  37.6 

16443 

24 

23  39  43.36 

9.9804 

a  7  17  15.1 

16JI96 

34 

1  28  40.44 

9.9843 

N.  6  11  15.0 

liJ09 
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IX. 


• 

GREENWICH  IVTEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Atoension. 

DUE  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Hour. 

SichtABoension. 

Diftfor 
1  Minute. 

Deolinetion. 

Diftfor 
1  Minnte. 

SAl 

:UKD^ 

lY  17. 

MONDAY  19. 

0 

h     m      8 

1  28  40.44 

8 

9.S843 

s.Sii  15.0 

16.009 

0 

h     m      8 

3  21     1.29 

8 

9.4070 

N.1§    5    ^.0 

if 
19.469 

1 

1  30  57.55 

9.98f» 

6  27  49.9 

16.550 

1 

3  23  25.85 

9.4108 

18  17  26.9 

19.335 

2 

1  33  14.76 

9.Q8n 

6  44  22.1 

16.514 

2 

3  25  50.59 

9.4138 

18  29  43.2 

19.907 

3 

1  35  32.07 

9.9804 

7    0  51.6 

16.467 

3 

3  28  15.51 

9.4167 

18  41  51.8 

19.076 

4 

1  37  49.49 

9.9919 

7  17  18.2 

16.418 

4 

3  30  40.60 

9.4196 

18  53  52.6 

11.947 

5 

1  40    7.02 

9.9931 

7  as  41.8 

16.367 

5 

3  33    5.86 

9.4935 

19    5  4.5.5 

11.815 

6 

1  42  24.66 

9.9950 

7  50    2.3 

16.315 

6 

3  35  31.30 

9.4953 

19  17  30.4 

UJBBl 

7 

1  44  42.42 

9.9970 

8    6  19.6 

16.960 

7 

3  37  56.90 

9.4961 

19  29    7.2 

11.547 

8 

1  47    0.30 

9.9991 

8  22  33.5 

16.903 

8 

3  40  22.67 

9.4300 

19  40  36.0 

11.419 

9 

1  49  18.31 

9.3019 

8  38  44.0 

16.145 

9 

3  42  48.61 

9.4337 

19  51  56.6 

11.974 

10 

1  51  36.44 

9.3033 

8  54  50.9 

16.084 

10 

3  45  14.71 

9.4364 

20    3    8.9 

11.136 

11 

J  53  54.70 

9.3055 

9  10  54.1 

16.033 

11 

3  47  40.98 

9.4391 

20  14  12.9 

10.007 

12 

1  56  13.10 

9.3077 

9  26  53.6 

15.950 

12 

3  50    7.41 

9.4418 

20  25    8.5 

10.866 

13 

1  58  31.63 

9.3100 

9  42  49^ 

15.809 

13 

3  52  34.00 

9.4444 

20  35  55.6 

10.714 

14 

2    0  50.30 

9.3193 

9  58  40.7 

15.893 

14 

3  55    0.74 

9.4460 

20  46  34.2 

10.571 

15 

2    3    9.10 

9.3146 

10  14  28.0 

15.753 

15 

3  57  27.63 

9.4404 

20  57    4.1 

10.497 

16 

2    5  28.05 

9.3171 

10  30  11.1 

15.683 

16 

3  59  54.67 

9.4519 

21     7  2.5.4 

10.960 

17 

2    7  47.15 

9.3195 

10  45  49.8 

15.608 

17 

4    2  21.86 

9.4543 

21  17  38.0 

10.136 

18 

2  10    6.39 

9.3319 

11     1  24.1 

15.533 

18 

4    4  49.19 

9.4567 

21  27  41.7 

9.080 

19 

2  12  25.78 

9.3M5 

11  16  53.8 

15.456 

19 

4    7  16.66 

9.4590 

21  37  36.6 

0.841 

20 

2  14  45.33 

9.3971 

11  32  18.8 

15.376 

20 

4    9  44.27 

9.4613 

21  47  22.6 

0.699 

21 

2  17    5.04 

9.3997 

1 1  47  38.9 

15.904 

21 

4  12  12.02 

9.4636 

21  56  .59.6 

9.649 

22 

2  19  24.90 

9«3393 

12    2  54.1 

15J919 

22 

4  14  39.90 

9.4657 

22    6  27.6 

9J91 

23 

2  21  44.92 
SI 

9.3350 

JNDAl 

N.12  18    4.3 
{  18. 

15.197 

23 

4  17    7.90 
TU 

9.4678 

ESDA 

N.22  15  46.5 
Y  20. 

9.939 

0 

2  24    5.10 

9m1377 

N.12  33    9.4 

liJHl 

0 

4  19  36.03 

9.4608 

Ni22  24  56.3 

9.067 

1 

2  26  25.44 

9.3404 

12  48    9.2 

14.959 

1 

4  22    4.28 

9.4717 

22  33  56.9 

8J33 

2 

2  28  45.95 

9.34:N 

13    3    3.7 

14.869 

2 

4  24  32.64 

9.4736 

22  42  48J3 

8.779 

3 

2  31     6.6:) 

9.3461 

13  17  52.7 

14.771 

3 

4  27    1.11 

9.4754 

22  51  30.4 

8.693 

4 

2  33  27.48 

9.3488 

13  ;«  36.2 

14.677 

4 

4  29  29.69 

9.4779 

23    0    3.1 

8.467 

5 

2  35  48.40 

9.3516 

13  47  14.0 

14.589 

5 

4  31  58.37 

9.4780 

23    8  2(5.5 

8.311 

6 

2  38    9.07 

9.3545 

14     1  46.0 

14.464 

6 

4  34  27.16 

9.4806 

23  16  40.5 

8.154 

7 

2  40  31.03 

3.3574 

14  16  12.1 

14.386 

7 

4  36  56.04 

9.4831 

23  24  45.0 

7.006 

8 

2  42  52.5() 

9.3603 

14  30  32.3 

14.986 

8 

4  39  25.01 

9.4835 

23  32  40.0 

7.838 

9 

2  45  14.27 

9.3639 

14  44  46.4 

14.163 

9 

4  41  54.06 

9.4848 

2;j  40  25.6 

7.680 

10 

2  47  36.15 

9J)669 

14  .58  .54.3 

14.070 

10 

4  44  23.19 

9.4861 

23  48     1.6 

7.590 

11 

2  49  58.21 

9.3699 

15  12  55.9 

13.974 

11 

4  46  52.40 

9.4873 

23  55  28.0 

7.359 

12 

2  52  20.45 

9Un99 

15  2(5  51.2 

13.867 

12 

4  49  21.67 

9.4884 

24    2  44.7 

7.108 

13 

2  54  42.87 

9.3759 

15  40  40.0 

13.758 

13 

4  51  51.01 

9.4805 

24    9  51.8 

7.037 

14 

2  57    5.47 

9.3781 

15  54  22.2 

13UM8 

14 

4  54  20.41 

9.4904 

24  16  49.2 

6.876 

15 

2  59  28.24 

9.3811 

16    7  57.8 

13.537 

15 

4  56  49.86 

9.4913 

24  2.3  36.9 

6.714 

16 

3     1  51.19 

9.3840 

16  21  26.6 

13.493 

16 

4  59  19.36 

9.4991 

24  30  14.8 

6.551 

17 

3    4  14.:J2 

9.3871 

16  34  48.6 

13.306 

17 

5     1  48.91 

9.4998 

24  3(5  43.0 

6.388 

18 

3    6  37.64 

9.3901 

16  48    3.6 

13.191 

18 

5    4  18.49 

9.4033 

24  43     1.4 

6.995 

19 

3    9     1.14 

9.3931 

17     1   11.5 

13.073 

19 

5    6  48.10 

9.4938 

24  49  10,0 

6.069 

20 

3  11  24.81 

9J960 

17  14  12.4 

19.955 

20 

5    9  17.74 

9.4043 

24  55    8.8 

5.696 

21 

3  13  48.66 

9J»90 

17  27    6.1 

19.834 

21 

5  11  47.41 

9.4046 

25    0  57.7 

5.733 

22 

3  16  12.6!) 

9.4090 

17  39  52.5 

19.719 

22 

5  14  17.09 

9.4917 

25    6  36.7 

5.566  ' 

23 

3  18  36.90 

9.4050 

17  52  31.5 

19JM6 

23 

5  16  46.77 

9.4947 

25  12    5.9 

5.404  , 

24 

3  21     1.29 

9.4070 

N.18    5    3.0 

13.469 

24 

5  19  ia45 

9.4947 

N.25  17  25.2 

6.939  1 
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OBBBNWIOH  MEAN  TIME. 

THE  MOOITS  BIOHT  ASCENSION  AND  DECLINATION. 

Hoor. 

RlghtAMMrian. 

DUCitor 

DeollBfttioii. 

DUE  for 
IMimite 

Sour. 

Right  AaoeiMloD. 

Diftfor 
iKinaUi. 

DooUMtloii. 

DUtfbr 
IMinnta. 

WEU 

^NESD 

AT  21. 

FRIDAY  28. 

h    m      B 

•       1 

O          t         If 

«f 

h    m     B 

• 

O          *        II 

II 

0 

5  19  10.45 

t.4M7 

NM  17  25.2 

6J39 

0 

7  17    2.66 

9.3745 

N.26  22    3.4 

9.379 

1 

5  21  4ai3 

S.4M6 

25  22  34.6 

54r74 

1 

7  19  24.JK) 

9J006 

26  19  36.8 

9.515 

3 

5  24  15.80 

9.4M4 

25  27  34.1 

4Joe 

2 

7  21  47.04 

9.3651 

26  17     1.6 

9.6:)7 

3 

5  26  45.46 

9.4M9 

25  32  23.7 

4.744 

3 

7  24    8.80 

9J609 

26  14  17.9 

9.799 

4 

5  29  15.10 

9.49S8 

25  37    3.4 

4.678 

4 

7  26  30.27 

9.3653 

26  11  25.7 

9.040 

5 

5  31  44.71 

9.4999 

25  41  33.1 

4.413 

5 

7  28  51.44 

9.3503 

26    8  25.1 

3.070 

6 

5  34  14.18 

9.4995 

25  45  53.0 

4.949 

6 

7  31  12.31 

9.3453 

26    5  16.2 

3.918 

7 

5  36  43.81 

9.4916 

25  50    3.0 

4U»4 

7 

7  33  32.88 

9.3403 

26     1  59.0 

3.356 

8 

5  39  13.30 

9.4910 

25  54    3.0 

3.918 

8 

7  ;)5  5:).  14 

9.3359 

25  .58  a3.5 

9.499 

9 

5  41  42.73 

9.4900 

25  57  53.1 

3.769 

9 

7  38  13.10 

9.3300 

25  54  59.9 

3.697 

JO 

5  44  12.10 

9.4800 

26    I  33.3 

3.667 

10 

7  40  32.74 

9.3347 

25  51   18.2 

3.769 

11 

5  46  41.41 

9.4sro 

26    5    3.0 

3.493 

11 

7  42  52.07 

9.3105 

25  47  28.4 

3.807 

12 

5  49  10.64 

9.480ft 

26    8  24.1 

3J50 

12 

7  45  11.08 

9.3149 

25  43  ;)0.6 

4.090  1 

13 

5  51  39.79 

9.4869 

26  11  34.7 

3.004 

13 

7  47  29.77 

9.3068 

25  39  24.8 

4.109  ' 

1 

14 

5  54    8.86 

9.463S 

26  14  35.4 

9J99 

14 

7  49  48.13 

9J033 

25  35  11.2 

4.999 

15 

5  56  37^ 

9.4809 

26  17  26.2 

9.765 

15 

7  52    6.17 

9.9979 

25  30  49.8 

4.491 

16 

5  59    6.72 

9.4804 

26  20    7.2 

9.609 

16 

7  54  23.88 

9.9094 

25  26  20.7 

4.550  ' 

17 

6    1  35.49 

9.4788 

26  22  38.4 

9.438 

17 

7  56  41.26 

9.9868 

25  21  43.8 

4.678 

18 

6    4    4.15 

9.4767 

26  24  59.7 

9.974 

18 

7  58  58.31 

9.9613 

25  16  59.3 

4.604 

19 

6    6  32.70 

9.4747 

26  27  11.2 

9.111 

19 

8    I  15.02 

9.9757 

25  12    7.3 

4.930  1 

20 

6    9    1.12 

9.4790 

26  29  13.0 

1.949 

20 

8    3  3i;3f) 

9Smi 

25    7    7.7 

6.065   1 

21 

6  11  29.41 

9.4704 

26  31    5.1 

1.767 

21 

8    5  47.43 

9.9645 

25    2    0.7 

5.178 

22 

6  13  57M 

9.4081 

26  32  47.4 

1.604 

22 

8    8    3.13 

9.9588 

24  56  46.4 

6.300   , 

23 

6  16  25.58 
TUI 

9.4667 

JRSD^ 

N.26  34  20.0 
LY  22. 

1.463 

23 

8  10  18.49 
SAI 

9J9531 

JURDA 

N.24  51  24.7 
.Y  24. 

6.499 

0 

6  18  53.45 

9.4639 

tiM  35  43.0 

1.000 

0 

8  12  33.50 

9.9473 

N.24  45  55.7 

5.543 

1 

6  21  21.16 

9.4606 

2(i  36  .56.3 

1.109 

1 

8  14  48.17 

9.9416 

24  40  19.5 

6.669 

2 

6  23  48.71 

9.4578 

26  38    0.0 

OJ09 

2 

8  17    2.49 

9J9358 

24  34  36.2 

5.760  \ 

3 

6  26  16.10 

9.4660 

26  38  54.1 

0.683 

3 

8  19  16.47 

9.9301 

24  28  45.9 

5.M7 

4 

6  28  43.31 

9.4690 

26  39  38.7 

0404 

4 

8  21  30.10 

9.9:143 

24  22  48.6 

0.013  1 

5 

6  31  10.34 

9.4490 

26  40  13.8 

0.505 

5 

8  23  43.38 

9.9164 

24  16  44.3 

6.198    ; 

6 

6  33  37.19 

9.4460 

26  40  39.3 

0J47 

6 

8  25  56.31 

9.9196 

24  10  33i2 

6.949 

7 

6  36    3.85 

9.4497 

26  40  55.4 

0.100 

7 

8  28    8.89 

9.9067 

24    4  15.3 

6.a'k5 

8 

6  38  30.31 

9.4309 

26  41    2.1 

•I-0JB3 

8 

8  30  21.12 

9.9009 

23  57  50.6 

6.467  • 

9 

6  40  56.57 

9.4359 

26  40  59.4 

-0.199 

9 

8  32  33.00 

9.1951 

23  51  19.2 

6.578 

10 

6  43  22.62 

9.4394 

26  40  47.4 

0.977 

10 

8  34  44.5!) 

9.1809 

23  41  41.2 

6.667 

Jl 

6  45  4a46 

9.4960 

26  40  26.1 

0.439 

11 

8  36  55.71 

9.1833 

23  rj7  56.7 

6.796  , 

12 

6  48  14.08 

9.4959 

26  39  55.5 

0.5t« 

12 

8  39    6.5!) 

9.1774 

23  31     5.7 

6.903 

13 

6  50  39.48 

9.4914 

26  39  15.7 

0.7J9 

13 

8  41  17.00 

9.1716 

23  24    8.3 

7.0)0 

14 

6  53    4.65 

9.4175 

26  38  26.8 

0.809 

14 

8  43  27.13 

9.1658 

2:J  17    4.5 

7.116 

15 

6  55  29.58 

9.4135 

26  37  28.7 

14)44 

15 

8  45  d6.lK) 

9.1590 

23    9  54.4 

7.991 

16 

6  57  54J27 

9.4005 

26  36  21.5 

1.195 

16 

8  47  46.32 

9.1641 

23    2  38.0 

7..194 

17 

7    0  18.72 

9.4065 

26  35    5.3 

1.344 

17 

8  49  55.39 

9.1499 

22  55  15.5 

7.436 

18 

7    2  42M 

9.4013 

26  33  40.2 

1.493 

18 

8  52    4.11 

9.1494 

2-2  47  46.9 

7.597 

19 

7    5    6.88 

9J070 

26  32    6.1 

1.649 

19 

8  54  12.48 

9.1366 

22  40  12;) 

7.697 

20 

7    7  30.57 

9.3097 

26  30  23.1 

1.790 

20 

6  56  20.50 

9.1308 

22  32  31.6 

7.797 

21 

7    9  54.00 

9.3869 

26  28  3i;) 

1.937 

21 

8  58  28.18 

9.1951 

22  21  45.0 

7.696 

22 

7  12  17.16 

9.3837 

2()  »;  30.7 

9.082 

5^a 

9    0  35.51 

9.119:1 

rw  16  52.5 

7.99:1 

23 

7  14  40.05 

9.r99 

2(]  24  21.4 

9.997 

2:) 

9    2  4^.49 

9.1135 

22    8  51.3 

8U>I8 

1.24. 

7  17    2.66 

9J745 

N.26  2-a    3.4 

9.379 

2t 

9    4  49.13 

9.1077 

• 

N.22    0  50.4 

8.113  , 
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QRBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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8 
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II 
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B 

N.ll    0  25.1 

00 

0 

9    4  49.13 
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0 
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1 
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21  52  40.8 

8.908 

1 
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1.8713 
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3 
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8.301 

2 
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3 
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3 

10  45  36.49 
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13  25  31.6 

11.704 

4 
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9.0850 

21  27  38.4 

8.483 

4 

10  47  28:23 

1.6606 

13  13  47.9 

11.758 

5 

9  15  17.18 

9.0794 

21   19    6.7 

8.579 

5 

10  49  19.77 

1.8579 

13    2    1.3 

11.800 

6 

9  17  21.78 

9.0738 

21  10  29.7 

8.661 

6 

10  51  11.10 

1.8538 

12  50  11.9 

11.846 

7 

9  19  26.04 

9.0689 

21     1  47.4 

8.749 

7 

10  53    2.23 

1.6506 

12  38  19.8 

11.899 

8 

9  21  29.97 

9.0697 

20  52  59.8 

8.837 

8 

10  54  53.17 

1.8474 

12  26  24.9 

11.937 

9 

9  23  33.56 

9.0571 

20  44    7.0 

8.993 

9 

10  56  43.92 

1.8443 

12  14  27.3 

11.969 

10 

9  25  36.82 

9.0516 

20  35    9.1 

9.008 

10 

10  58  34.48 

1.8419 

12    2  27.1 

19.095 

11 

9  27  39.76 

9.0469 

20  26    6.1 

9.099 

11 

1 1    0  24.86 

1.8381 

11  50  24.3 

19.068 

12 

9  29  42.37 

9.0406 

20  16  58.1 

9.174 

12 

11    2  15.05 

l.8:)5l 

11  38  18.9 

19.111 

13 

9  31  44.66 

9.0354 

20    7  45.2 

9.956 

13 

11    4    5.07 

1.8399 

11  26  11.0 

19.159 

14 

9  33  46.62 

9.0300 

19  58  27.4 

9.337 

14 

1 1     5  54.91 

1.8993 

11  14    0.7 

19.199 

15 

9  35  48.26 

9.0947 

19  49    4.7 

9.418 

15 

11    7  44.58 

1.8964 

11     1  48.0 

19.939 

16 

9  37  49.58 

9.0194 
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9.497 
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1.8937 
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19  30    5.1 

9.574 
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9.651 
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1.8183 

10  24  55.8 

19.347 

19 

9  43  51.68 

9.0039 

19  10  46.9 

9.798 

19 

11  15    1.62 

1.8157 

10  12  33.8 

19.384 

20 

9  45  51.76 

1J»88 

19    1     0.9 

9.804 

20 

11   16  50.49 

1.8133 

10    0    9.7 

19.490 

21 

9  47  51.53 

1.9037 

18  51  10.4 

9.878 

21 

11  18  39.22 

1.8109 

9  47  43.4 

19.456 

22 

9  49  51.00 

1.0687 

18  41  15.5 

0.959 

22 

1 1  20  27.80 

1.8085 

9  35  15.0 

19.490 

23 

9  51  50.17 
M< 

1.9836 

3NDA^ 

N.18  31  16J2 
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23 
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0 
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0 
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1 
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10.167 

1 
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1.8018 

8  57  37.6 

19.591 

2 

9  57  45.88 

1.9689 

18    0  52.6 

10.936 

2 

11  27  40.77 

1.7986 

8  45    1.2 

19.693 

3 

9  59  43.87 

1JM41 

17  50  36.4 

10.305 

3 

11  29  28.68 

1.7975 

8  32  22.9 

19.654 

4 

10    1  41.57 

19594 

17  40  16.0 

10.374 

4 

11  31  16.47 

1.7956 

8  19  42.7 

19.684 

5 

10    3  38.99 

1.0547 

17  29  51.5 

10.441 

5 

11  33    4.15 

1.7937 

8    7    0.8 

19.713 

6 

10    5  36.13 

1.9500 
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10.507 

6 
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1.7918 
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7 
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1.9453 
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10.579 
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1.7899 

7  41  31.6 

19.779 
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10 

11  42    0.88 
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11 
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10.896 

11 
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6  50  13.4 

19.878 

12 
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12 
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13 
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13 
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15 
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21 
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22 
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24 
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0  I    14  16  20.13  }    1.8806  S.ll  43    7.3  |    19.405 


PHASES  OF  THE  MOON. 
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OBEEN  WICH  MEAN  TIME. 

LUNAR  DISTANCES. 

» 
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n 

Name  and  Dlraetioii 
ofOltfeot 

Noon. 

P.  L. 

of 

mtL 

nih. 

P.L. 
of 

Dur. 

VIb. 

P.L. 
of 

Dur. 

IXb. 

P.L. 
of 

Dim 

4 

Suif 

W. 

iS    6  48 

asitf 

O        t        It 

17  26  54 

3497 

18  ii  22 

3480 

22    &    9 

3463 

Antares 

E. 

41  56  34 

3047 

40  27  19 

3043 

38  58    0 

3040 

37  28  37 

3098 

a  Aqiiile 

R. 

91  40  17 

3635 

90  25  51 

3831 

89  11  21 

3897 

87  56  47 

3895 

Foinalhaut 

E. 

123  50    0 

3978 

122  25  21 

3965 

121     0  28 

3953 

119  35  21 

9941 

5 

Sun 

W. 

26  55  57 

3405 

28  18    8 

3394 

29  40  31 

3386 

31    3    4 

3376 

Antare8 

E. 

30    0  53 

3094 

28  31  10 

303Q 

27     1  25 

3099 

25  31  39 

3090 

a  AqiiilfB ' 

E. 

81  43  31 

3833 

80  28  52 

3895 

79  14  16 

3897 

77  59  42 

3831 

Fomalhaut 

E. 

112  26  34 

31i)0 

111     0  13 

3180 

109  33  40 

3171 

108    6  56 

3169 

6 

Sun 

W. 

37  58  28 

3331 

39  22    4 

3391 

40  45  51 

3313 

42    9  48 

9309 

a  AquiIflB 

E. 

71  48  12 

3866 

70  34  18 

3877 

69  20  35 

3880 

68    7    4 

3909 

Fomalhaut 

E. 

100  50  3:) 

3117 

99  22  44 

3109 

97  54  45 

3100 

96  26  35 

aooi 

Jupiter 

E. 

108  31  45 

9918 

106  59  49 

9911 

105  27  44 

9903 

103  55  29 

9896 

7 

Sun 

W. 

49  12  27 

3953 

50  37  34 

3949 

52    2  54 

3931 

53  28  26 

3990 

a  AquilsB 

E. 

62    3  27 

3997 

60  51  44 

4093 

59  40  27 

4051 

58  29  38 

4063 

Fomalhaut 

E. 

89    3    4 

3047 

87  33  50 

3039 

86    4  25 

3030 

84  34  49 

3091 

Jupiter 

E. 

96  11  45 

9855 

94  38  28 

9845 

93    4' 59 

9837 

91  31  19 

9897 

a  Pegaai 

E. 

107  56  10 

3313 

106  32  14 

3997 

105    7  59 

39» 

103  43  26 

3967 

8 

Sun 

W. 

60  39  29 

3109 

62    6  24 

3148 

63  a3  35 

3136 

65     1     1 

3193 

a  Aquilw 

E. 

52  44  14 

4996 

51  37  18 

4353 

50  31  14 

4417 

49  26    8 

4488 

Fomalhaut 

E. 

77    4    6 

9977 

75  33  25 

9969 

74    2  33 

9960 

72  31  30 

9051 

Jupiter 

E. 

&3  39  45 

9776 

82    4  46 

9765 

80  29  32 

9753 

78  54    3 

9749 

a  Pegasi 

E. 

96  36  23 

3196 

95  10    9 

3183 

93  43  39 

3170 

92  16  54 

9158 

9 

Sun 

W. 

72  22  16 

3054 

73  51  22 

3039 

75  20  47 

3094 

76  50  30 

9009 

Antares 

W. 

20    3  23 

9765 

21  38  37 

9749 

23  14  21 

9799 

24  50  32 

S701 

Fomalhaut 

E. 

64  53  37 

9919 

63  21  33 

9904 

61  49  19 

9898 

60  16  57 

8891 

Jupiter 

E. 

70  52  46 

9681 

69  15  41 

9669 

67  38  19 

9655 

66    039 

9641 

a  Po^si 
a  Arietis 

E. 

84  59  27 

3000 

8^3  31  16 

3087 

82    2  51 

3078 

80  34  14 

3068 

E. 

127  45  58 

9845 

126  12  28 

9896 

124  38  34 

9807 

123    4  15 

9788 

10 

Sun 

W. 

84  23  52 

9030 

85  55  33 

9914 

87  27  34 

9897 

88  59  57 

9880 

Antares 

W. 

32  57  46 

9619 

34  36  25 

9595 

36  15  27 

9377 

37  54  53 

9561 

Fomalhaut 

E. 

52  ai  19 

9869 

51     0  21 

9867 

49  27  20 

9867 

47  54  19 

9860 

Jupiter 

E. 

57  47  41 

9579 

56    8    8 

9559 

54  28  16 

9543 

52  48    3 

9599 

a  Pej^asi 
a  Arietis 

E. 

73    8  17 

3096 

71  3S  36 

3018 

70    8  46 

3013 

68  38  49 

3000 

E. 

115    6  34 

9696 

1 13  29  49 

9670 

111  52  41 

9661 

110  15    9 

9643 

II 

Sun 

W. 

96  47  16 

9795 

98  21  51 

9777 

99  56  49 

9760 

101  32  10 

9749 

Antares 

W. 

46  17  55 

9475 

47  59  43 

9458 

49  4 1  55 

9441 

51  24  31 

9495 

Jupiter 

E. 

44  21  51 

9455 

42  39  34 

9441 

40  56  57 

9490 

39  13  58 

0419 

a  Pe^si 
a  Arietis 

E. 

61     8    3 

3001 

59  37  52 

3004 

58    7  44 

3000 

5i\  37  43 

3016 

E. 

102     1  30 

9556 

100  21  35 

9539 

98  41  16 

9599 

97    0  33 

9504 

12 

Sun 

W. 

109  34  44 

9655 

111  12  25 

9637 

112  50  30 

9690 

114  28  58 

9603 

Antares 

W. 

60    3  30 

9341 

61  48  30 

9394 

63  33  55 

9307 

65  19  44 

9991 

Jupiter 

E. 

30  34    4 

9343 

28  49    7 

9331 

27    3  5:) 

9399 

25  18  25 

9313 

a  Pegasi 
a  Arietis 

E. 

49  10  56 

3097 

47  42  43 

3194 

46  15    3 

3158 

44  48    4 

9198 

£. 

88  31    4 

9499 

86  48    0 

9406 

85    4  34 

9391 

83  20  46 

8375 

XIV. 
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GBBENWIOH  MBAK  TIMB. 

LUNAR  DISTANCES. 

Vmm  andlHioetloB 
ofOlUeot 

Midni^t 

P.L. 
of 

DIfll 

XVk. 

P.L. 

of 

Difl: 

XVIlIb. 

P.L. 

of 

THE, 

XXIh- 

P.L. 
of 

Dill 

4 

Sdh 

W. 

at^il 

3490 

2l5d34 

8437 

2lltJ    9 

9495 

2l3d57 

8415 

Autares 

E. 

35  50  11 

3035 

34  29  42 

3039 

33    0    9 

3030 

31  30  3;) 

3090 

a  AquiUe 

£. 

86  42  il 

3838 

85  27  32 

3891 

84  12  52 

3090 

82  58  11 

3091 

Foinalhaut 

E. 

118  10    0 

3831 

116  44  27 

3990 

115  18  41 

890O 

113  52  43 

3000 

5 

Soir 

W. 

33  25  48 

3387 

33  48  42 

3396 

a5  11  47 

3349 

3635    2 

3339 

Antarea 

E. 

24    1  51 

3090 

22  32    3 

3099 

21    2  17 

3093 

19  32  33 

3096 

aAquile 

£. 

76  45  12 

3838 

75  30  47 

3849 

74  16  28 

3840 

73    2  16 

3890 

Fomalhaut 

E. 

106  40    1 

31S3 

105  12  55 

3143 

103  45  38 

3135 

102  18  11 

3198 

6 

Svtf 

W- 

43  33  57 

3983 

44  58  17 

3989 

46  22  49 

3973 

47  47  32 

3963 

a  AqiiilflB 

E. 

66  53  46 

3918 

65  40  44 

3934 

64  27  59 

3993 

63  15  33 

3973 

Fomalhaut 

E. 

94  58  14 

3089 

93  29  42 

3073 

92    1    0 

3089 

90  32    7 

3060 

JOPITKR 

E. 

102  23    5 

8888 

100  50  31 

9880 

99  17  46 

9879 

97  44  51 

9883 

7 

Soir 

W. 

54  54  11 

3900 

56  20  10 

3196 

57  46  22 

3186 

59  12  48 

3173 

aAqiiils 

E. 

57  19  20 

4117 

»)    9  :)5 

4196 

55    0  27 

4198 

53  51  59 

4944 

Fomalhaut 

E. 

83    5    2 

3019 

81  a5    4 

3004 

80    4  56 

9904 

78  34  36 

9988  > 

JUPITBR 

E. 

89  57  26 

9818 

88  23  21 

9807 

86  49    2 

9797 

85  14  30 

9787 

aPegasi 

E. 

102  18  36 

• 

3890 

• 

100  &')  28 

3937 

99  28    3 

3993 

98    2  21 

3900 

8 

Sun 

W. 

66  28  43 

3110 

67  56  41 

3060 

69  24  56 

3009 

70  53  27 

3068 

aAquilflB 

E. 

48  22    5 

4909 

47  19  10 

4091 

46  17  29 

4747 

45  17    9 

4895 

Fomalhaut 

E. 

71    0  16 

9943 

69  28  52 

9939 

67  57  17 

9997 

66  25  32 

9919 

JUPITKR 

E. 

77  18  19 

9731 

75  42  20 

9719 

74    6    5 

9707 

72  29  34 

9894 

aPegasi 

E. 

90  49  54 

3149 

89  22  39 

3133 

87  55    9 

8191 

86  27  25 

3110  ' 

9 

Suif 

W. 

78  20  31 

9993 

79  50  52 

9978 

81  21  32 

9989 

82  52  32 

9946 

Antarea 

W. 

26  27  10 

9883 

28    4  13 

9889 

29  41  40 

9647 

31  19  31 

9689; 

Fomalhaut 

E, 

58  44  27 

9089 

57  11  49 

9880 

55  39    5 

9879 

54    6  14 

9879 

JUPITXR 

E. 

64  22  40 

9898 

62  44  23 

9619 

61     5  48 

9601 

59  26  54 

9987 

a  Pe^si 
a  Anetia 

E. 

79    5  25 

3068 

77  :W  24 

3049 

76    7  12 

3040 

74  37  49 

3033  , 

E. 

121  29  31 

9709 

119  54  Xi 

9751 

118  18  51 

9733 

116  42  55 

9714 

1 

10 

Sojc 

W. 

90  32  41 

9883 

92    5  47 

9047 

93  39  14 

90» 

95  13    4 

1 
9819  ; 

Antarea 

W, 

39  34  42 

9943 

41  14  55 

9997 

42  55  31 

9510 

44  36  31 

9409  1 

Fomalhaut 

E. 

46  21  21 

9873 

44  48  27 

9678 

43  15  40 

9887 

41  43    4 

9897  . 

JtrPITSR 

E, 

51    7  30 

9914 

49  26:i6 

0490 

47  45  22 

0485 

46    3  47 

9470  ; 

aPej^aai 
a  Anetia 

E. 

67    8  47 

3009 

65  38  40 

3001 

64    8  29 

3000 

62  38  16 

3000 

E. 

106  37  13 

9098 

106  58  53 

9806 

105  20    9 

9901 

103  41     1 

9974 

11 

Sujc 

W, 

103    7  54 

9799 

104  44     1 

9707 

106  20  32 

9680 

107  57  26 

9679  \ 

Antarea 

W. 

53    7  30 

9400 

54  50  54 

8391 

56  34  42 

9374 

58  18  54 

9357  : 

JuPfTKE 

E. 

37  30  40 

9387 

35  47     1 

9383 

34    3    2 

9360 

32  18  43 

9396 

a  Pegasi 
a  AnetiH 

E. 

55    7  50 

3098 

5:)  38    9 

3039 

52    8  44 

3054 

50  39  38 

3073 

E. 

95  19  26 

9488 

93  37  56 

9471 

91  56    2 

0496 

90  13  45 

0438 

19 

Soif 

W. 

116    7  49 

9986 

117  47    3 

9909 

119  26  40 

9993 

121    6  40 

9937 

Antarea 

W. 

67    5  56 

'«979 

68  52  32 

9980 

70  39  31 

9943 

72  26  54 

9999 

Jorrrsa 

E. 

23  32  44 

9308 

21  46  53 

9300 

20    0  54 

9U9; 

18  14  50 

9996 

aPecaai 
aArwtia 

E. 

43  21  52 

3949 

41  56  3(i 

3300 

40  32  24 

3389 

:)9    9  27 

3443  1 

E. 

81  36  36 

9301 

79  52    5 

9340 

78    7  12 

S330 

76  21  59 

0317 

IS 
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XV. 


GREENWICH  MBAK  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Dlreotion 
of  ObJeoL 

Noon. 

P.L. 

of 

Diff. 

1IP». 

P.L. 

of 

Diff. 

Vlh- 

P.L. 

of 

Difll 

I» 

P.L. 

of 

Diff. 

O         t        H 

O         #        // 

O        t        It 

115  27  12 

C        1        it 

12 

Aldeboran 

E. 

118  56  26 

9366 

117  12    1 

9348 

9331 

113  41  58 

9315 

13 

Sun 

W. 

122  47    2 

S591 

124  27  46 

9506 

126    8  51 

9490 

127  50  18 

9476 

Antares 

W. 

74  14  39 

9313 

76    2  47 

9108 

77  51  17 

9184 

79  40    9 

9170 

a  Arietis 

E. 

74  36  25 

9304 

72  50  32 

9999 

71    4  21 

9980 

69  17  52 

9966 

Aldebaran 

E. 

104  49  47 

9934 

103    2  10 

9919 

101  14  11 

9904 

99  25  50 

9190 

14 

Antares 

W. 

88  49  38 

9105 

90  40  30 

9004 

92  31  39 

9083 

94  23    5 

9079 

aAquiliB 

W. 

49  .16    0 

3793 

50  52  23 

3697 

52  10  28 

3539 

53  30    9 

3458 

aArietis 

E. 

60  21  29 

9991 

58  33  33 

9915 

56  45  28 

9910 

54  57  15 

9906 

Aldebaran 

E. 

90  18  52 

9194 

88  28  30 

9113 

86  37  51 

9109 

84  46  55 

9099 

15 

Antares 

W. 

103  44    3 

9098 

105  36  53 

9099 

107  29  53 

9016 

109  23    3 

9010 

a  Aquilee 

W. 

60  28  57 

3149 

61  56    7 

3104 

63  24  12 

3061 

64  53    9 

3094 

FomaUiaut 

W. 

25  31  55 

3060 

27    0  21) 

9944 

28  31  52 

9831 

30    5  40 

9735 

a  Arietis 

E. 

45  55  19 

9907 

44    7    2 

9914 

42  18  55 

9993 

40  31     1 

9935 

Aldel)arau 

E. 

75  28  38 

9050 

73  36  21 

9044 

71  43  55 

9030 

69  51  21 

9033 

Pollux 

E. 

119  33  48 

9095 

1 17  40  52 

9018 

115  47  46 

9019 

113  54  30 

9006 

16 

a  AquiliB 

W. 

72  28    9 

9887 

74    0  45 

9069 

75  33  44 

9854 

77    7    2 

9841 

Fomalhaiit 

W. 

38  20  31 

9441 

40    3    8 

9405 

41  46  36 

9374 

43  30  48 

9348 

Jupiter 

W. 

29    0  20 

9009 

30  53  49 

1998 

32  47  26 

1995 

34  41     8 

1993 

Aldebaran 

E. 

60  27    3 

9083 

58  34    4 

9093 

56  41     5 

9095 

54  48    9 

9097 

Pollux 

E. 

104  26  19 

1980 

102  32  27 

1988 

100  38  34 

1987 

98  44  40 

1987 

17 

a  Aquile 

W. 

84  56  35 

9815 

66  30  43 

9817 

88    4  49 

9891 

89  38  50 

9898 

Fomalhaut 

W. 

52  19  27 

9970 

54    6  11 

9909 

55  53    6 

9957 

57  40    9 

9953 

Jupiter 

W. 

44    9  50 

9000 

46    3  25 

9003 

47  56  54 

9009 

49  50  15 

9015 

a  Pegasi 

W. 

37  d6  41 

3931 

39    2  13 

3139 

40  29  35 

3060 

41  58  34 

9991 

AldetMiran 

E. 

45  25    0 

9056 

43  32  53 

9066 

41  41     1 

907V 

39  49  25 

9068 

Pollux 

E. 

89  15  43 

9001 

87  22  11 

9007 

85  28  48 

9013 

83  35  34 

9019 

18 

a  Aquilw 

W. 

97  25  53 

9809 

98  58  22 

9919 

100  30  26 

9934 

102    2    2 

9968 

Fomalhaut 

W. 

66  35  51 

9960 

68  22  49 

9966 

70    9  38 

99rj 

71  56  17 

9981 

Jupiter 

W. 

59  14  16 

9056 

61     6  23 

9066 

62  58  14 

9077 

64  49  48 

9090 

a  Pegasi 

W. 

49  41  15 

9773 

51  16  18 

2747 

52  51  55 

9797 

54  27  59 

9710 

Pollux 

E. 

74  12  22 

9063 

72  20  26 

9075 

70  28  48 

9086 

68  37  28 

9098 

Regulus 

E. 

110  29  21 

9076 

108  37  45 

9087 

106  46  26 

9008 

104  55  24 

9110 

19 

Fomalhnut 

W. 

80  46    3 

9337 

82  31     9 

9350 

84  15  55 

9365 

8(i    0  20 

S381 

Jupiter 

W. 

74    2  46 

9157 

75  52  18 

9173 

77  41  26 

9188 

79  30  11 

9905 

a  Pegasi 

W. 

62  32  35 

9679 

64    9  53 

9671 

65  47  12 

9673 

67  24  28 

9677 

Pollux 

E. 

59  25  44 

3168 

57  36  28 

9184 

55  47  36 

9900 

53  59    8 

9916 

Regulus 

E. 

95  45    3 

9178 

93  56    2 

9194 

92    7  25 

9900 

90  19  11 

9995 

20 

Fomalhaut 

W. 

94  36  31 

9468 

96  18  29 

9487 

98    0    0 

9507 

99  41    3 

9597 

Jupiter 

W. 

88  27  42 

9901 

90  13  54 

9309 

91  59  40 

9396 

93  44  59 

9346 

a  Pe^si 
aAnetis 

W. 

75  28  48 

9719 

77    5    3 

9731 

78  41     2 

9744 

80  16  43 

9759 

W. 

31  52  54 

9696 

.33  31  13 

9617 

35    9  45 

9611 

36  48  25 

9606 

Pollux 

E. 

45    3    6 

9304 

43  17  12 

9393 

41  31  46 

9349 

39  46  48 

3361   ! 

Regulus 

E. 

81  24  11 

9319 

79  38  29 

9331 

77  53  14 

9349 

76    G  26 

9367 

Suif 

E. 

139  53  43 

9694 

13d  15  21 

9643 

136  37  25 

9669 

134  59  53 

9681 

! 
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OBEENWIGH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

K«0MldDlfM|l0B 

ofOIUoot. 

MIdnighL 

P.L. 

of 

DiA 

XVh. 

P.L. 
of 

ma. 

XVUIh. 

P.L. 
of 

XXl^ 

P.L. 

of 

DUt 

12 

Aldebann 

E. 

llf  5^95 

tM 

nS  10  17 

9988 

Iq8  23  51 

«088 

loS^f  'i 

9949 

i3 

Sun 

W. 

129  33    5 

M61 

131  14  13 

9448 

132  .56  40 

9434 

134  39  26 

9499 

AntareB 

W. 

81  29  22 

9156 

83  18  56 

9149 

85    8  51 

9130 

8659    5 

9117 

a  Arietis 

£. 

67  31    5 

9958 

65  44    3 

9947 

63  56  45 

9837 

62    9  13 

9999 

Aldebaran 

E. 

97  37    7 

9178 

95  48    3 

9183 

9ii  58  39 

9149 

92    8  55 

9137 

14 

Antares 

W. 

96  14  48 

9089 

98    6  46 

9a'i9 

99  58  59 

9044 

101  51  25 

9038 

a  Aquil» 

W. 

54  51  20 

3385 

56  13  54 

3318 

57  37  45 

3956 

59    2  48 

3980 

a  Arietia 

E. 

53    8  56 

9903 

51  20  :« 

9901 

49  32    7 

9909 

47  43  42 

9998 

Aldebaran 

E. 

82  55  44 

9083 

81    4  18 

9073 

79  12  37 

9084 

77  20  43 

9057 

15 

Aiitarea 

W. 

111  16  21 

9008 

1 13    9  46 

9009 

115    3  17 

1909 

116  56  53 

1997 

a  Aqiiile 

W. 

66  22  52 

9880 

67  53  18 

99S9 

69  24  22 

9939 

70  56    0 

9006 

Fomalhaut 

W. 

31  41  33 

9858 

33  19  12 

9388 

34  58  23 

9531 

36  38  53 

9488 

a  Arietifl 

E. 

38  43  25 

9950 

36  .56  12 

9980 

.35    9  27 

9993 

3^^  23  17 

8389 

Aldebaran 

E. 

67  58  39 

9030 

66    5  51 

9038 

64  12  58 

9095 

6220    2 

9083 

Pollux 

E. 

112     1     5 

9001 

110    7  32 

1997 

108  13  5.3 

1003 

106  20    8 

1081 

16 

a  Aqtiils 

W. 

78  40  37 

9831 

80  14  25 

9883 

81  48  23 

9618 

83  22  27 

9815 

Fomalhaut 

W. 

45  15  38 

9398 

47     1    0 

9308 

48  46  48 

9903 

50  32  58 

9980 

JunTBR 

W. 

36  34  53 

IMS 

38  28  39 

1093 

40  22  25 

1994 

42  16    9 

1986 

Aldebaran 

E. 

52  55  17 

9030 

51     2  30 

9035 

49    9  51 

9041 

47  17  20 

9046 

Pollux 

E. 

96  50  46 

1080 

94  56  54 

1081 

93    3    6 

1004 

91    9  22 

1997 

17 

a  Aquilie 

W. 

91  12  42 

9838 

92  46  23 

9848 

94  19  51 

9858 

95  53    2 

9875 

Fomalhaut 

W. 

59  27  17 

9959 

61  14  27 

9951 

63     1  38 

9953 

64.48  47 

9956 

JvmmtL 

W. 

51  43  26 

9891 

53  36  27 

9098 

55  29  17 

9037 

57  21  54 

9846 

a  Pefraai 

W. 

43  28  58 

9933 

45    0  35 

9883 

46  33  16 

9840 

48    6.52 

9804 

Aldebaran 

E. 

37  58    7 

9101 

36    7  10 

9116 

34  16  36 

9134 

32  26  29 

9155 

Pollux 

E. 

81  42  30 

9097 

79  49  38 

9035 

77  56  59 

9044 

76    4  33 

9053 

18 

a  Aquil0 

W. 

103  33    8 

9984 

)05    3  41 

3013 

106  33  38 

3044 

108    2  56 

3078 

Fomalhaut 

W. 

73  42  44 

9991 

75  28  57 

9300 

77  14  56 

9319 

79    038 

8304 

Junrxa 

W. 

66  41    3 

9109 

68  31  59 

9115 

70  22  36 

9198 

72  12  52 

9143 

a  Pegaai 

W. 

56    426 

9805 

57  41  12 

9(38 

59  18  11 

9878 

60  55  20 

9874 

Pollux 

Vs. 

66  46  26 

9111 

64  55  44 

9195 

63    523 

9130 

61  15  23 

9153 

Regulua 

E. 

103    4  40 

9199 

101  14  15 

9138 

99  24  10 

9149 

97  34  26 

9163 

19 

Fomalhaut 

W. 

87  44  22 

9387 

89  28    1 

9414 

91   11  16 

9431 

92  54    6 

9449 

JOFITBR 

W. 

81  18  31 

9991 

83    6  27 

9938 

84  53  58 

9956 

86  41    3 

9973 

CI  Pegaai 

W. 

69    1  39 

9883 

70  38  42 

9880 

72  15  36 

9086 

73  52  18 

9707   > 

Pollux 

E. 

52  11    4 

9833 

50  23  26 

9900 

48  36  13 

9988 

46  49  26 

9988 

Regulua 

E. 

88  31  20 

9911 

86  43  54 

9959 

84  56  54 

9978 

83  10  19 

9994    1 

20 

Fomalhaut 

W. 

101  21  38 

9548 

103     1  44 

9580 

104  41  21 

9581 

106  20  28 

1 
8814 

JimTKR 

W. 

95  29  51 

9385 

97  14  16 

9984 

98  58  14 

9403 

100  41  44 

9489 

a  Peiraai 

W. 

81  52    5 

9774 

&•!  27    7 

9780 

a5     1  49 

9807 

8636    8 

9895 

a  Arietia 

W. 

38  27    9 

9808 

40    5  53 

9610 

41  44  34 

9615 

43  23    9 

9880 

Pollux 

E. 

38    2  17 

9380 

36  18  14 

9481 

34  34  40 

9498 

32  51  34 

9440 

Regulua 

E. 

74  24    4 

9387 

72  40  10 

9485 

70  56  43 

9495 

69  13  44 

9445 

Soif 

E. 

133  22  48 

9701 

131  46    9 

9798 

1.30    9  56 

9741 

128  34  10 

9781 

• 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 
21 

Name  and  Direction 
of  01\iect. 

Noon. 

P.L. 
of 

Diir. 

nib. 

P.L. 

of 

Difli: 

Vlh. 

P.L. 

of 

DHL 

IXh. 

P.L. 

of 

DUK 

Fomnlhaiit 

W. 

107  59    4 

9636 

o       1      a 

109  37  10 

9660 

3        f        #1 

111  14  44 

9683 

O        1        II 

112  51  47 

9707 

Jupiter 

W. 

102  24  47 

S449 

104    7  22 

9461 

105  49  30 

9480 

107  31  11 

9499 

a  Pe^si 

w. 

88  10    4 

2843 

89  43  36 

9869 

91  16  44 

9881 

92  49  27 

9901 

a  Arietis 

w. 

45     1  37 

S696 

46  39  54 

9636 

48  18    0 

9646 

49  55  52 

9658 

Pollux 

E. 

31     8  56 

9460 

29  26  47 

9489 

27  45    8 

9509 

26    3  58 

9594 

Regulus 

E. 

67  31  13 

9464 

65  49    9 

9484 

64    7  33 

9503 

62  26  24 

9599 

Sun 

E. 

126  58  51 

9781 

125  23  58 

9801 

123  49  32 

9891 

122  15  32 

2849 

22 

a  Pe^^asi 

W. 

100  26  21 

3011 

101  56  20 

3034 

103  25  50 

3059 

104  54  50 

3089 

a  Arietis 

W. 

58     1     2 

9794 

59  37  10 

9738 

61   12  59 

9753 

62  48  29 

9766 

Aldebaran 

W. 

27  20  16 

9798 

28  56  19 

9739 

30  32  16 

9740 

32    8    3 

9749 

Regulus 

E. 

54    7  27 

9691 

52  29    0 

9640 

50  51     0 

9660 

49  13  26 

9679 

Sun 

E. 

114  32    3 

9949 

113    0  38 

9969 

111  29  38 

9981 

109  59    3 

3001 

23 

a  Arietis 

W. 

112  12  12 

3914 

113  38    4 

3949 

115    3  23 

3971 

116  28    8 

XH)\ 

W. 

70  41  13 

9841 

72  14  48 

9855 

73  48    4 

9869 

75  21    2 

9884 

Aldebaran 

W. 

40    3  38 

9805 

41  37  59 

9817 

43  12    5 

9899 

44  45  55 

9849 

Regulus 

E. 

41  12    1 

9775 

39  37    0 

9793 

38    2  23 

9819 

36  28  11 

9831 

Sun 

E. 

102  31  57 

3094 

101    3  40 

3119 

99  35  45 

3199 

98    8  11 

3146 

24 

a  Arietis 

W. 

83    1  20 

9953 

84  32  32 

9966 

86    3  27 

9978 

87  34    7 

9991 

Aldebaran 

W. 

52  31     1 

9904 

54    3  15 

9916 

55  35  14 

9997 

57    6  59 

9939 

Regulus 

E. 

28  43  22 

9999 

27  11  40 

9950 

25  40  25 

9973 

24    9  38 

9997 

Sun 

E. 

90  55  17 

3935 

89  29  38 

3940 

88    4  16 

3954 

86  39  11 

3969 

25 

a  Arietis 

W. 

95    3  39 

3049 

96  32  51 

3060 

98    1  50 

3070 

99  30  36 

3080 

Aldebaran 

W. 

64  42  15 

9990 

66  12  40 

3000 

67  42  53 

3009 

69  12  55 

3017 

Pollux 

W. 

20  26  31 

9985 

21  57    3 

9991 

23  27  27 

ontttt 
3snfo 

24  57  42 

3006 

Sun 

B. 

79  37  38 

3330 

78  14     1 

3341 

76  50  37 

3359 

75  27  26 

3369 

26 

a  Arietis 

W. 

106  51  31 

3196 

108  19    9 

3134 

109  46  37 

3143 

111   13  55 

3150 

Aldebaran 

W. 

76  40  36 

3055 

78    9  41 

3060 

79  38  39 

3066 

81    7  30 

307% 

Pollux 

W. 

32  26  53 

3037 

33  56  20 

3043 

35  25  40 

3048 

36  54  53 

3063 

Sun 

E. 

68  34  10 

3405 

67  11  59 

3419 

65  49  56 

3419 

64  28    I 

3495 

27 

Aldebaran 

W. 

88  30  12 

3093 

89  58  30 

3097 

91  26  43 

3100 

92  54  53 

3103 

Pollux 

W. 

44  19  35 

3073 

45  48  18 

3076 

47  16  57 

3078 

48  45  33 

3081 

Sun 

E. 

57  40    1 

3450 

56  18  41 

3454 

54  57  25 

3456 

53  36  12 

3460 

28 

Aldebaran 

W. 

100  15    2 

3110 

101  42  59 

3110 

103  10  56 

3111 

104  38  52 

3119 

Pollux 

w. 

56    8    2 

3066 

57  36  29 

3087 

59    4  55 

3087 

60  33  21 

3086 

Regulus 

w. 

20  16  38 

3901 

21  42  46 

3188 

23    9  10 

3175 

24  35  49 

3165 

Sun 

E. 

46  50  48 

3468 

45  29  48 

3468 

44    8  48 

3468 

42  47  48 

3468 

29 

Aldebaran 

W. 

111  58  a5 

3108 

1 13  26  35 

3107 

114  54  36 

3105 

116  22  40 

3103 

Pollux 

W. 

67  55  49 

3078 

69  24  25 

3077 

70  53    3 

3074 

72  21  44 

3071 

Regulus 

W. 

31  51  44 

3197 

33  19  21 

3191 

34  47    5 

3115 

36  14  56 

3110 

Sun 

E. 

36    2  38 

3463 

34  41  32 

3460 

a3  20  23 

3458 

31  59  12 

3455 

1 

30 

Pollux 

W. 

79  46    6 

3054 

81   15  12 

3051 

82  44  22 

3046 

84  13  38 

1 

3049  , 

Regulus 

W. 

43  35  53 

3089 

45    4  25 

3077 

46  a3    3 

3070 

48     1  49 

1 
9065  1 

* 

Sun 

E. 

25  12  31 

3440 

23  51     0 

3438 

22  29  »> 

3434 

21    7  48 

9431 
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OBBENWIOH  MEAN  TIME. 


LUNAS  DISTANCES. 


h 

n 

? 


KaoMMidDirMtloB 
•fOlilaot. 


MidnigbL 


P.L. 
of 

ma. 


XVh. 


P.L. 

of 

DUt 


xvmb. 


P.L. 

of 

Dlft 


XXli> 


p.u 

of 

Dur. 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Fomalhaut 

JUPITKR 

a  Anetia 
Pollux 
RegultiB 
Son 

a  Anetis 
Aldebaran 
ReguluB 
Suit 


a  Anetis 
Aldebnran 
Regulus 
Son 

a  Anetis 

Aldebaran 

Regulus 

Son 

a  Anetis 
AldetMran 
Pollux 
Hun 

a  Ariel  is 
Aldebaran 
Pollux 
Son 

Aldebaran 

Pollux 

Son 

Aldebaran 

Pollux 

Regulus 

Son 

Aldebaran 
Pollux 
Regulus 
Son 

PoUux 

Regulus 

Son 


W. 
W. 
W. 
W. 
£. 
£. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
£. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 

W. 
W. 
W, 
E. 

W. 
W. 
E. 

W. 
W. 
W. 

E. 

W. 
W. 
W. 
E. 

W. 
W. 
E. 


111  2^  17 
109  12  25 

94  21  44 

51  33  28 
24  23  18 
60  45  42 

120  41  58 

106  23  21 
64  23  4! 

33  43  38 
47  36  18 

106  28  50 

117  52  18 
76  53  41 
46  19  28 

34  54  25 
96  40  57 

89  4  31 
58  38  29 
22  39  22 
85  14  23 

100  59  10 
70  42  47 
26  27  49 
74  4  26 

112  41  4 
82  36  14 

38  24  0 
63  6  13 

94  22  59 
50  14  6 

52  15  3 

106  6  47 
62  I  48 
26  2  40 
41  26  48 

1 17  50  46 
73  50  29 
37  42  54 
30  37  58 

85  42  58 
49  30  41 
19  46  6 


9739 
9S19 


9870 
9M5 
9549 


9106 
9789 
9750 


9851 
3183 


3019 
9379 

9158 
9077 
9058 

9431 

9105 


9111 


3158 
9487 

3101 


3104 
3453 

3037 


9490 


o 

116 


4 


15 


no  53  12 
95  53  a^j 
53  10  48 
22  43  8 

59  5  27 
1 19  8  50 

107  51  21 
65  58  33 
35  19  0 
45  59  36 

106  59  2 

119  15  52 
78  26  2 
47  52  45 
33  21  I 
95  14  3 

90  34  40 

60  9  45 
21  9  38 

83  49  50 

102  27  32 
72  12  28 
27  57  47 
72  41  37 

114  8  3 

84  4  52 

39  53  1 

61  44  31 

95  51  3 
51  42  37 
50  53  56 

107  34  43 
63  30  16 
27  29  42 

40  5  47 

119  18  54 
75  19  17 
39  10  59 
29  16  41 

87  12  26 
50  59  40 
18  24  21 


9798 


9944 

9883 
9588 


9133 
9798 
9780 
9717 
9099 

9384 

9019 
9887 


3170 


3015 


9059 
9994 


9099 
9018 
9381 

9185 


9497 


9107 


9484 

9111 
9064 

9148 
9488 

3009 

9085 
9000 

9450 

9003 
3053 
3494 


117  39  40 
112  33  32 
97  24  58 
54  47  51 
21  329 
57  25  40 
117  36  9 

109  18  50 
67  33  6 
36  54  8 
44  23  19 

ia5  29  37 

120  38  50 
79  58  6 
49  25  46 
31  48  3 
93  47  29 

92  4  34 
61  40  48 
19  40  29 
82  25  32 

103  55  43 
73  42  0 
29  27  37 
71  18  59 

115  34  54 
85  33  24 
41  21  57 
60  22  56 

97  19  4 
53  11  7 
49  32  52 

109  2  39 
64  58  45 
28  56  54 
38  44  45 

120  47  5 
76  48  9 
40  39  10 
27  55  21 

88  41  58 
52  28  47 
17  2  32 


9557 


9961 


9180 
9811 
9781 
9798 


9195 


9070 


9100 
9041 


9179 
9067 


9441 


9106 


9485 


9110 


9140 
9485 


9447 


9047 


119  l4  3/ 
114  13  26 
98  55  54 
56  24  36 
19  24  22 
55  46  20 

116  3  53 

1 10  45  47 
69  7  19 
38  29  1 
42  47  27 

104  0  36 

122  1  II 
81  29  52 
50  58  31 
30  15  30 

92  21  14 

93  34  14 
63  11  38 
18  11  58 

81  1  28 

105  23  42 
75  11  22 
30  57  19 
69  56  30 

117  1  36 
87  1  50 
42  50  48 
59  1  26 

98  47  4 
54  39  35 

48  11  49 

110  30  37 
66  27  16 
30  24  15 
37  23  42 

122  15  18 
78  17  5 
42  7  28 
26  33  58 

90  11  37 
5358  1 
15  40  41 


9577 


9709 
9815 
9801 


3187 


9793 
9758 
9078 


n 

10 
3910 


9118 
9310 

9117 
9047 
9091 
9307 

3179 
9000 


9448 


3110 


9487 

9110 
9061 
3134  : 

3404 


9087 
9444 


9041 
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AT  GREENWICH  APPARENT  NOON. 


S 


SUN, 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Amodbioo. 


h     m       » 

14  25  34.58 
14  29  30  16 
14  33  26.55 

14  37  23.75 
14  41  21.76 
14  45  20.59 

14  49  20.24 
14  53  20.72 

14  57  22.02 

15  1  24.16 
15  5  27.13 
15    9  30.94 

15  13  35.58 
15  17  41.06 
15  21  47.38 

15  25  54.54 
15  30  2.55 
15  34  11.40 

15  38  21.09 
15  42  31.61 
15  46  42.96 

15  50  55.14 
15  55    8.13 

15  59  21  91 

16  3  36.49 
16  7  5J.85 
16  12    7.96 

16  16  24.80 
16  20  42.37 
16  25    0.64 

16  29  19.58 


Diff.  for 
1  Hour. 


n 

9.7»9 
9.833 
9.867 

9.901 
9934 
9.968 

0.002 
0.036 
0.070 

0.106 
0.141 
0.176 

0  211 
0.246 
0.281 

0.316 
0.351 
0.386 

0.421 
0.455 
0.489 

0.523 
0.557 
0.591 

0.624 
0.656 
0.687 

0.717 
0.746 
0.775 


10.802 


Apparent 
DeelinatloD. 


S.  14 


II 


26  10.8 

14  45  19.4 

15  4  13.6 

15  22  52.9 
15  41   17.0 

15  59  25.4 

^    16  17  17.7 

16  34  53.5 

16  52  12.4 

17  9  14.0 
17  25  57.9 
17  42  23.7 

17  58  31.1 

18  14  19.5 
18  29  48.7 

18  44  58.4 

18  59  48.1 

19  14  17.4 

19  28  26.1 
19  42  13.8 

19  55  40.0 

20  8  44.4 
20  21  26.8 
20  33  46.8 

20  45  44.0 

20  57  18.1 

21  8  28.6 

21  19  15.1 
21  29  37.5 
21  39  35.4 

S.21  49    8.5 


DUtfor 
IHovr. 


-48.14 
47.56 
46.95 

-46.32 
45.68 
45.02 

-44.34 
43.64 
42.93 

^2.20 
41.45 
40.69 

-39.91 
39.11 
38.30 

-37.47 
36.63 
35.78 

-34.91 
34.03 
33.13 

-32.23 
31.30 
30.35 

-29.39 
28.42 
27.43 

-26.43 
25.42 

24.39 

-23.35 


Semi- 
diameter. 


6 
6 
6 


9.71 

9.96 

10.21 


6  10.46 

6  10.71 

6  10.95 

6  11.19 

6  11.43 

6  11.67 

6  11.90 

6  12.14 

6  12.36 

6  12.58 

6  12.80 

6  13.02 

6  13.23 

6  13.43 

6  13.63 


13.83 
14.03 
6  14.22 


6 
6 


14.40 
14.58 
6  14.75 


6 
6 


14.92 
15.09 
6  15.26 


15.42 
15.58 
16  15.74 


6 
6 


16  15.89 


81d«real 
Time  of 

B6Bll> 

diameter 

Paadng 

MarldianJ 


66.93 
67.05 
67.16 

67.28 
67.40 
67.52 

67.64 
67.76 

67.88 

68.00 
68.12 
68.24 

68.36 

68.48 
68.60 

68.71 
68.83 
68.94 

69.06 
69.17 
69.28 

69.39 
69.50 
69.61 

69.72 
69.82 
69.92 

70.02 
70.11 
70.20 

70.29 


Sqnallonof 

Time, 

to  be 
Sabtraoted 

from 
Apparent 

Time. 


m       a 

16  19.52 
16  20.49 
16  20.65 

16  20.01 
16  18.56 
16  16.29 

16  13.20 
16  9.29 
16  4.55 

15  58.98 
15  52.58 
15  45.35 

15  37.29 
15  28.39 
15  18.66 

15  8.09 
14  56.66 
14  44.40 

14  31.31 
14  17.39 
14  2.64 

13  47.06 
13  30.67 
13  13.49 

12  55.52 
12  36.77 
12  17.27 

11  57.04 
11  36.09 
11  14.43 

10  52.11 


DlAfor 
IHovr. 


0.057 
0.023 
0.0  JO 

0.044 
0.077 
0.1  II 

0.145 
0.180 
0.214 

0.249 
0.283 
0.318 

0.353 
0.388 
0.423 

0.458 
0.493 
0.628 

0.563 
0.597 
0.631 

0.665 
0.699 
0.73? 

0.765 
0.797 
0.828 

0.858 
0.887 
0.916 

0.943 


Nan -.The  mean  time  of  eemidiameter  paaeing  may  be  found  by  eubtraoting  O'.IO  from  the  aidereal  time. 

The  sign  —  pieflzed  to  the  hourly  change  of  declination  Indloateo  that  south  deoUnatlons  are  incresjiing. 
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AT  GREEirWIOH  MEAK  NOON. 


i 


e 


SUN. 

Mon. 

Tuea. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Prid. 

Sat. 

SUN. 

Mon* 

Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mon. 

Tues. 


I 


e 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  BUN'S 


Apparent 
Right  Aaeeosion. 


h     m       8 

14  25  37.26 
14  29  32.85 

4  33  29.25 

14  37  26.46 
14  41  24.48 
14  45  23.31 

[4  49  22.96 
14  53  23.44 

14  57  24.74 

15  1  26.87 

5  5  29.84 
5    9  33.63 

15  13  38.26 
5  17  43.72 
5  21  50.02 

5  25  57.16 
5  30  5.14 
5  34  13.96 

15  38  23  62 
5  42  34.11 
[5  46  45.42 

15  50  57.56 

15  55  10.51 
5  59  24.25 

16  3  38.78 
16  7  54.09 
16  12  10.15 

16  16  26.94 
16  20  44.45 
16  25    2.66 


Difllfor 
1  Hoar. 


9.800 
9.834 
9.867 

9.901 
9.934 
9.968 

10.002 
10.037 
10.071 

10.106 
10.141 
10.175 

10.210 
10.245 
10.280 

10.315 
10.350 
10.385 

10.420 
10.454 
10.488 

10.522 
10.566 
10.589 

10.622 
10.654 
10.665 

10.715 
10.744 
10.773 


16  29  21.54    10.800 


Apparont 
Deolioation. 


n 


S.  14  26  23.9 

14  45  32.3 

15  4  26.3 

15  23  5.5 
15  41  29.4 

15  59  37.6 

16  17  29.7 
16  35  5.3 

16  52  23.9 

17  9  25.3 
17  26  8.9 
17  42  34.4 

17  58  41.4 

18  14  29.6 
18  29  58.5 

18  45  7.8 

18  59  57.2 

19  14  26.2 

19  28  34.6 
19  42  21.9 

19  55  47.8 

20  8  51.9 
20  21  33.8 
20  33  53.4 

20  45  50.3 

20  57  24.0 

21  8  34.1 

21  19  20.3 
21  29  42.4 
21  39  40.0 

S.  21  49  12.7 


DlfllfoT 
1  Hoar. 


-48.14 
47.55 
46.94 

-46.31 
45.67 
45.01 

--44.33 
43.63 
42.92 

-42.19 
41.44 
40.68 

-39.90 
39.10 
38.29 

-37.46 
36.62 
35.77 

-34.90 
34.02 
33.12 

-32.21 
31.28 
30.34 

-29.38 
28.41 
27.42 

-26.42 
25.41 
24.38 

-23.34 


Xqafttfonof 

Time, 

to  be 

Added  to 

Mean  Time. 


m       • 

16  19.53 
16  20.49 
16  20.64 

16  19.99 
16  18.53 
16  16.25 

16  13.15 
16  9i23 
6    4.49 

15  58.91 
5  52.50 
15  45.26 

15  37.19 
15  28.29 
15  18.55 

15  7.97 
14  56.54 
14  44.27 

14  31.17 
14  17JM 
14    2.48 

13  46.90 
13  30.51 
13  13.33 

12  55.36 
12  36.61 
12  17.10 

1  56.87 
1  35.92 
1  14.26 

10  51.94 


•Difffor 
1 


0.057 
0.023 
0.010 

0.044 
0.077 
0.1  II 

0.145 
0.180 
0.214 

0.249 
0.283 
0.318 

0.353 
0.388 
0.423 

0.458 
0.493 
0.528 

0.563 
0.597 
0.631 

0.665 
0.699 
0.732 

0.765 
0.797 
0.808 

0.858 
0.887 
0.916 

0.043 


VOTB.— The  eemldiMiiMer  for  mean  noon  may  be  aaaamed  the  aame  aa  thai  for  apparent  noon. 

The  aign  —  prelUed  to  the  hourly  chango  of  declination  indicatea  that  eoath  decUnatlona 


Slderaal 
Time, 
or 
Ught 

of 
ICenBSnn. 


"H     m       a 

14  41  56.79 
14  45  53.34 
14  49  49.89 

14  53  46.45 

14  57  43.01 

15  1  89.56 

15  5  36.11 
15  9  32.67 
15  13  29Si3 

15  17  25.78 
15  21  22.34 
15  25  18.89 

15  29  15.45 

15  33  12.01 

16  37    8.57 

15  41  5.13 
15  45  1.68 
15  48  58.23 

15  52  54.79 

15  56  51.35 

16  0  47.90 

16  4  44.46 
16  8  41.02 
16  12  37.58 

16  16  34.14 
6  20  30.70  i 
6  24  27.25  ' 

16  28  23.81 
16  32  20.37 
16  36  16.92 


16  40  18.48 


DUr.  fbr  1  Hour, 
+9-.8565. 
(Table  IIL) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

• 

THFi  SUN'S 

«»               UAm_ 

5 

« 
5 

TRUB  LONGITUDE. 

Logarithm 
of  the 

BadioB  Yeetor 

Mean  Tine 

%4 
O 

e 

DUK:  for 
1  Hoor. 

LATITUDE. 

of  the 
Earth. 

DifTfor 
1  Hoar. 

of 
Sidereal  Noon. 

(3 

5 

X 

V 

1 

305 

218  47  55'5 

47  29.'l 

I50!27 

+  0'08 

9.9965327 

-46.6 

h      m       a 

9  16  31.79 

2 

306 

219  48    3.0 

47  36.5 

150.35 

-0.05 

9.9964211 

46.4 

9  12  35.88 

3 

307 

220  48  12.3 

47  45.7 

150.42 

0.18 

9.9963100 

46.2 

9    8  39.97 

4 

308 

221  48  23.3 

47  56.5 

150.49 

-0.31 

9.9961994 

-46.0 

9    4  44.06 

5 

309 

222  48  35.8 

48    8.9 

150.56 

0.43 

9.9960894 

45.7 

9    0  48.15 

6 

310 

223  48  49.9 

48  22.8 

150.62 

0.53 

9.9959802 

45.4 

8  56  52.24 

7 

311 

224  49    5.6 

48  38.4 

150.68 

-0.60 

9.9958718 

-45.0 

8  52  56.34 

8 

312 

225  49  22.8 

48  55.5 

150.74 

0.65 

9.9957643 

44.6 

8  49    0.43 

9 

313 

226  49  41.4 

49  14.0 

150.80 

0.67 

9.9956580 

44.0 

8  45    4.52 

10 

314 

227  50     1.4 

49  33.8 

150.86 

-0.66 

9.9955531 

-43.4 

8  41     8.61 

11 

315 

228  50  22.9 

49  55.1 

150.92 

0.62 

9.9954497 

42.7 

8  37  12.70 

12 

316 

229  50  45.7 

60  17.8 

150.98 

0.55 

9.9953479 

42.0 

8  33  16.79 

13 

317 

230  51  10.0 

50  41.9 

151.04 

-0.46 

9.9952479 

-41.2 

8  29  20.88 

14 

318 

231  51  35.8 

51     7.5 

151.10 

0.35 

9.9951498 

40.4 

8  25  24.97 

15 

319 

232  52    3.0 

51  34.5 

151.16 

0.22 

9.9950538 

39.6 

8  21  29.05 

16 

320 

233  52  31.7 

52    3.1 

151.23 

-0.09 

9.9949598 

-38.9 

8  17  33.14 

17 

321 

234  53    2.0 

52  33.3 

151.29 

+  0.04 

9.9948679 

38.0 

8  13  37.23 

18 

322 

235  53  33.9 

53     5.1 

151.36 

0.16 

9.9947780 

37.1 

8    9  41.32 

19 

323 

236  54    7.5 

53  38.5 

151.43 

+  0.27 

9.9946902 

-36.2 

8    5  45.41 

20 

324 

237  54  42.7 

54  13.5 

151.50 

0.36 

9.9946045 

35.3 

8     1  49.50 

21 

325 

238  55  19.6 

54  50.2 

151.57 

0.42 

9.9945207 

34.5 

7  57  53.59 

22 

326 

239  55  58.1 

55  28.6 

151.64 

+  0.45 

9.9944389 

-33.7 

7  53  57.68 

23 

327 

240  56  38.3 

56    8.6 

151.71 

0.45 

9.9943590 

32.9 

7  50     1.76 

24 

328 

241  57  20.2 

56  50.3 

151.78 

0.43 

9.9942809 

32.2 

7  46     5.85 

25 

329 

242  58    3.8 

57  33.7 

151.85 

+  0.38 

9.9942043 

-31.6 

7  42    9.94 

26 

330 

243  58  49.0 

58  18.7 

151.92 

0.30 

9.9941292 

31.0 

7  38  14.03 

27 

331 

244  59  35.7 

59     5.2 

151.98 

0.20 

9.9940555 

30.4 

7  34  18.12 

28 

332 

245  60  23.8 

59  53.2 

152.04 

+  0.08 

9.9939832 

-29.9 

7  30  22.21 

29 

333 

247     1  13.4 

0  42.6 

152.10 

-0.05 

9.9939122 

29.3 

7  26  26.30 

30 

334 

248    2    4.3 

1  33.3 

152.15 

0.18 

9.9938425 

28.8 

7  22  30.39 

31 

335 

249    2  56.4 

2  25.2 

153.20 

-0.81 

9.9937740 

-28.2 

7  18  84.47 

Note.— The 
th« 

nnmbors  in  oolamn 
mean  eqninoz  of  Ja 

A  oomtpond 
Doary  (H.O. 

to  the  in 

le  eqainoz  of  the  date;  in  eolni 

nn  V,to 

Dlff.  fbr  1  Hour. 
— 9-.8296. 
(Table  n.) 
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OBEENWIOH  MBAN  TIME. 

i 

THE  MOON'S 

1 
1 

1 

SXlfflDIAHXTSB, 

HORIZONTAL 

PAKALLAX. 

X7PPXB  TBAN8IT. 

AOB. 

VOOB. 

HldBlgtai. 

Imoob* 

Diff.  for 
iHooc 

Hidnlgtat. 

Diftfor 
1  Hoar. 

HflKldUBOf 

OTCMHwleb. 

DUt  for 
IHonr. 

If 000. 

1 

14  53!9 

14  56!5 

54'  33!9 

// 
+0.77 

54'  436 

+o'.'85 

h      m 

6 

m 

d 

29.5 

2 

14  59.4 

15    2.5 

54  54.1 

0.91 

55    5.5 

0.99 

0  17.3 

1.88 

0.7 

8 

• 

15    5.8 

15    9.3 

55  17.7 

1.05 

55  30.6 

1.11 

1    4.0 

2.02 

1.7 

4 

15  13.1 

15  17.0 

55  44.3 

+1.17 

55  58.7 

+1.24 

1  54.2 

2.19 

2.7 

5 

15  21.1 

15  25.5 

56  13.9 

i.rw 

56  29:8 

1.36 

2  47.6 

2.28 

3.7 

6 

15  30.0 

15  34.7 

56  46.4 

1.42 

57    3.7 

1.47 

3  43.6 

2.34 

4.7 

7 

15  39.6 

15  44.6 

57  21.6  1 

+1.58 

57  40.2 

+-1.57 

4  40.5 

2.36 

5.7 

8 

15  49.8 

15  55.0 

57  59  2 

1.60 

58  18.4 

1.61 

5  36.8 

2.31 

6.7 

9 

16    0.3 

16    5.5 

58  37.7 

1.61 

58  56.9 

J. 57 

6  31.5 

8.24 

7.7 

10 

16  10.5 

16  15.3 

59  15.4 

+  1.50 

59  32.9 

+1.41 

7  24.2 

2.16 

8.7 

11 

16  19.7 

16  23.6 

59  49.0 

I.-27 

60    3.3 

1.10 

8  15.3 

2.1 1 

9.7 

12 

16  26.8 

16  29.3 

60  15.2 

0.88 

60  24.3 

0.62 

9    5.7 

2.11 

10.7 

13 

16  30.9 

16  31.5 

60  30.1 

+0.34 

60  32.5 

+0.04 

9  56.6 

2.15 

11.7 

14 

16  31.1 

16  29.7 

60  31.0 

-0.5» 

60  25.7 

-0.61 

10  49.0 

2.23 

12.7 

15 

16  27.2 

16  23.6 

60  16.4 

0.93 

60    3.4 

1.23 

11  43.8 

2.34 

13.7 

16 

16  19.1 

16  13.8 

59  47.0 

-1.50 

59  27.5 

-1.74 

12  41.3 

2.43 

14.7 

17 

16    7.8 

16     1.3 

59    5.4 

1.93 

58  41.3 

2.07 

13  40.5 

2.47 

15.7 

18 

15  54.3 

15  47.2 

58  15.8 

2.16 

57  49.6 

2.20 

14  39.8 

2.43 

16.7 

19 

15  40.0 

15  32.8 

57  23.1 

-2.20 

56  56.9 

-2.16 

15  37.3 

2.32 

17.7 

20 

15  25.9 

15  19.4 

56  31.5 

2.07 

56    7.4 

1.94 

16  31.2 

2.16 

18.7 

21 

15  13.3 

15    7.7 

55  45.0 

1.79 

55  24.5 

1.62 

17  21.0 

1.99 

19.7 

22 

15    2.7 

14  58.3 

55    6.2 

-1.44 

54  50.2 

-1.23 

18    6.9 

1.85 

20.7 

23 

14  54.7 

14  51.7 

54  36.8 

I.OI 

54  25.9 

0.80 

18  49.7 

1.74 

21.7 

24 

14  49.5 

14  47.9 

54  17.6 

0.50 

54  11.9 

-0.37 

19  30.3 

1.67 

22.7 

25 

14  47.1 

14  46.9 

54    8.8 

•-0.I6 

54    8.2 

+0.05 

20    9.8 

1.65 

23.7 

26 

14  47.4 

14  48.4 

54    9.9 

+0.24 

54  13.8 

0.41 

20  49.4 

1.67 

24.7 

27 

14  50.1 

14  52.2 

54  19.8 

0.58 

54  27.6 

0.73 

21  30.1 

1.74 

25.7 

28 

14  54.8 

14  57.7 

54  37.1 

+0.85 

54  48.0 

+0.97 

22  13.0 

1.85 

26.7 

29 

15     1.1 

15    4.7 

55    0.2 

1.06 

55  13.4 

1.13 

22  58.9 

1.99 

27.7 

30 

15    8.4 

15  12.4 

55  27.3 

1.19 

55  41.8 

1.23 

23  48.5 

2.14 

28.7 

31 

15  1&4 

15  20.5 

55  56.7 

-1-1.25 

56  11.7 

+1^ 

6 

0.0 

186 


NOVEMBER,  1891. 


V. 


GSBBNWIOH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

'BlghtAaoension. 

Dlfllfor 
IMinate. 

DeoUnfttion. 

Diftfor 
1  Minute. 

Hoar. 

BlghtA«eai8ion. 

Diftfor 
IMinato. 

Difffor 
IMInvte. 

SITNDAY  1. 

TUESDAY  8. 

h     m     8 

8 

o        /        #/ 

t$ 

h     m     8 

8 

o        t        »t 

// 

0 

14  16  20.13 

1.RR06 

S.11  43    7.3 

19.406 

0 

15  51  44J)3 

S.1006 

8.20  34    7.4 

9.317 

1 

14  18  13.08 

1.8943 

11  55  30.4 

19.364 

1 

15  53  51.67 

9.1151 

20  43  23.7 

9.996 

2 

14  20    6.25 

1.8881 

12    7  51.0 

19.383 

2 

15  55  58.75 

9.1907 

20  52  34.5 

9.133 

3 

14  21  59.65 

1.8919 

12  20    9.1 

19.981 

3 

15  58    6.16 

9.1969 

21     1  39.7 

9.040 

4 

14  23  53.^8 

1.8958 

12  32  24.7 

19.936 

4 

16    0  13.90 

9.1317 

21  10  39.3 

6J946 

5 

14  25  47.15 

1.8908 

12  44  37.6 

19.193 

5 

16    2  21.97 

9.1373 

21  19  33.2 

8.850 

6 

14  27  41.26 

1.9038 

12  56  47» 

19.148 

6 

16    4  30.38 

9.1490 

21  28  21.3 

6.753 

7 

14  29  35.61 

1.9078 

13    8  55.3 

19.109 

7 

16    6  39.12 

9.1484 

21  37    3.6 

8JBS6 

8 

14  31  30.20 

1.9] 19 

13  21    0.0 

19.054 

8 

16    8  48.19 

9.1530 

21  45  40.0 

8.557 

9 

14  33  25.04 

1.9161 

13  33    1.8 

19.006 

9 

16  10  57.59 

9.1595 

21  54  10.5 

8.457 

10 

14  35  20.13 

1.9903 

13  45    0.7 

11.957 

10 

16  13    7.33 

9.1651 

22    2  34.9 

8.356 

11 

14  37  15.48 

1.9946 

13  56  56.6 

11.007 

11 

16  15  17.40 

S.1706 

22  10  53.2 

8.954 

12 

14  39  11.08 

1.9988 

14    8  49.5 

11.856 

12 

16  17  27.80 

9.1761 

22  19    5.4 

8.151 

13 

14  41    6.94 

1.9339 

14  20  39.3 

11.804 

13 

16  19  38.53 

9.1817 

22  27  11.3 

8.046 

14 

14  43    3.06 

1.93:6 

14  32  26.0 

11.751 

14 

16  21  49.60 

9.1879 

22  35  10.9 

7.941 

15 

14  44  59.45 

1.9491 

14  44    9.4 

11.696 

15 

16  24    1.00 

9.1097 

22  43    4.2 

7.8:i4 

16 

14  46  56.1 1 

1.9466 

14  55  49.6 

11.641 

16 

16  26  12.73 

9.1069 

22  50  51.0 

7.796 

17 

14  48  53.04 

1.9511 

15    7  26.3 

11.586 

17 

16  28  24.79 

9.9037 

22  58  31.3 

7.617 

18 

14  50  50.24 

1.9557 

15  18  59.8 

11.590 

18 

16  30  37.17 

9.9001 

23    6    5.1 

7.507 

19 

14  52  47.72 

1.9603 

15  30  29.8 

11.471 

19 

16  32  49.88 

9.9146 

23  13  32.2 

7.306 

20 

14  54  45.48 

lM4d 

15  41  56.3 

11.411 

20 

16  35    2.92 

9.9901 

23  20  52.6 

7J264 

21 

14  56  43.51 

1.9686 

15  53  19.1 

11.350 

21 

16  37  1&29 

9.2955 

23  28    6.3 

7.171 

22 

14  58  41.83 

1.9744 

16    4  38.3 

11.980 

22 

16  39  29i« 

9.9308 

23  35  13.1 

7.056 

23 

15    0  40.44 

1.9799 

S.16  15  53.8 

1I.V7 

23 

16  41  4a99 

9.9369 

8.23  42  lao 

6.941 

M< 

ONDA 

Y  2. 

• 

WEJ 

[)NESI 

)AY  4. 

0 

15    2  39.34 

1.9841 

S.16  27    5.5 

11.163 

0 

16  43  58.33 

9.9416 

8.23  49    6.0 

6.894 

1 

15    4  38.53 

1.9889 

16  38  13.3 

11.000 

1 

16  46  12.99 

9.9460 

23  55  51.9 

6.706 

2 

15    6  38.01 

1.9938 

16  49  17.3 

11.034 

2 

16  48  27.96 

9.9591 

24    2  30.7 

6«'M7 

3 

15    8  37.79 

1.9987 

17    0  17.4 

10.968 

3 

16  50  43.24 

9.9573 

24    9    2.4 

6.468 

4 

15  10  37.86 

9.0037 

17  11   13.5 

10.900 

4 

16  52  58.84 

9.9696 

24  15  26.9 
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35 
18 

2 
14 
31 
47 

4 

20 
37 
54 
10 
27 


18.4 
54.1 
28.2 

0.8 
32.1 

2.1 
31.0 
58.9 
25.8 
51.8 
17.1 
41.8 

5.9 
30.4 

7.0 

43.9 

20.9 

57.9 

34.8 

11.5 

47.9 

23i) 

43  59.4 

0  34.3 

17  8.4 


5.979 
ji.337 
5.401 
5.469 
5.599 
5.580 
5.637 
5.699 
5.746 
5.797 
5.848 
5.897 
5.045 
bM\ 
6.036 
6.070 
6.120 
6.150 
6.197 
6.934 
6.9G9 
6.309 
6.333 
6.363 


16.399 
16.418 
16.444 
16.467 
16.489 
16.509 
16.597 
16.543 
16.559 
16.579 
16.583 
16.503 
16.609 
16.608 
16.613 
16.616 
16.617 
16.616 
16.613 
16.609 
16.603 
16J^96 
16.587 
16.575 
16.569 
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OBBBNWIOH  MBAlf  TIMB. 


THE  HOOITS  ^GHT  ASCENSION  AND  DECLINATION. 


Hoar. 


DiCfor 
UOaotau 


DUUIbr 
llOniiaJ 


Hoar, 


DUCIbr 

IMiBUtOi 


DiCfor 
llCtaato. 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FBIDAY  13. 


h  m 


1 
1 
1 
I 


5 

7 

9 

12 


1  14 
1  16 
1  18 
1  20 
1  23 
1  25 
1  27 
1  29 
1  32 
1  34 
1  36 
1  38 
1  41 
1  43 
1  45 
1  47 
1  50 
1  52 
1  54 
1  56 


• 

• 

21.95 

t.9l» 

34.81 

9.91S3 

47.79 

9.9m 

0.88 

9.9109 

14.09 

9.9919 

27.43 

9.9933 

40.89 

9.99S5 

54.49 

9.9978 

8.23 

9.9301 

22.10 

9.93M 

36.12 

9.9340 

50.29 

9.937ft 

4.62 

9.9401 

19.10 

9.9497 

33.74 

9.9454 

48.55 

9.9409 

3.53 

9.9511 

18.68 

9.9ft40 

34.01 

9.9570 

49.52 

•-Mftft 

5.21 

9.9831 

21.09 

9;9009 

37.16 

9.9004 

5.^42 

9.9797 

N. 


o 

3 


3 
3 
4 
4 
4 
4 
5 
5 
5 
6 


N. 


17 
33 
50 
6 
23 
39 
56 
12 
29 
45 
1 

6  18 
634 

6  50 

7  6 
22 
39 
55 
11 

8  27 
8  43 

8  59 

9  14 
9  30 


7 
7 
7 
8 


ft 
8.4 

41.7 

14.0 

45.3 

15.4 

44  J2 

11.7 

37.7 

2.0 
24.6 
45.4 

4.3 
21.1 
35.8 
48J2 
58.2 

5.7 
10.6 
12.8 
12.2 

8.6 

2.0 
52.2 
39.1 


SATURDAY  14. 


99 
1 
3 
6 
8 
10 
12 
15 
17 
19 
22 
24 
^26 
29 
31 
33 
36 
38 
40 
43 
45 
47 
2  50 
2  52 
2  54 


1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


9.88 
26.54 
43.40 

0.47 
17.75 
35.24 
52i)4 
10.86 
29.00 
47.37 

5^ 
24.78 
43.83 

3.11 
22.63 
42.:)8 

2.37 
22.00 
43.06 

3.77 
24.r3 
45.13 

7.:« 
29.07 
51.01 


9.9780 
9.9703 
9.9897 


9.9807 
9.9939 
9.9068 
$L3005 

9.3049 
9J080 
9.3118 
9.3198 
9J104 
9J933 
9.3979 
9J3t9 

9J30I 
9.3431 
9.3479 
9.3513 
9.3SA4 
9.3595 
9J838 
9.38n 


N.  9 
0 
0 
0 

10 
I 
I 
1 
I 

2 
2 
2 
2 
3 
3 
3 

13 
4 

14 
4 

14 
5 
5 
5 
N.I5 


46  22.7 

2  2.8 
17  39.2 

33  11.9 
48  40.8 

4  5.7 
19  26.5 

34  43.1 
55.5 

3.5 
7.0 
5.9 
0.0 
49.3 
19  33.6 
34  12.9 
48  47.0 

3  15.8 
17  39.2 
31  57.1 

9.4 


49 

5 

20 

a5 

50 
4 


46 
0 
14 
28 
42 


16.0 
16.7 
110) 

0.3 


ft 

18.547 
18.530 
18.519 
18.401 
16.400 
18.448 
18.410 
18.301 
18J89 
18J3I 
18.907 
18.988 
18.998 
18.187 
18.148 
16.103 
18.008 
18.013 
15.005 
15.915 
15.803 
15.800 
15.704 


0 
1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
M 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


15J07 

0 

15j837 

1 

15.578 

2 

15.513 

3 

15.448 

4 

15J8I 

5 

15.319 

6 

15.949 

7 

15.170 

8 

154M 

9 

IbMO 

10 

14.049 

11 

14.889 

12 

14.780 

13 

14.807 

14 

14.819 

15 

I4.S94 

16 

14.435 

17 

14.344 

18 

14.9ft9 

19 

14.157 

20 

14.061 

21 

13.989 

22 

13.863 

2:1 

13.789 

24 

SXJNDAY  15. 


h    m 
254 
2  57 
59 


2 

3 
3 
3 
3 
3 
3 
3 
3 
3 


I 
4 
6 
9 

II 
13 
16 
18 
21 


3  23 
3  25 
28 
30 
33 
35 
38 
40 
43 
45 
47 
50 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


51.01 
13.20 
35.64 
58.33 
21.27 
44.47 

7.91 
31.60 
55.55 
19.75 
44.20 

8iK) 
33.84 
59.03 
24.47 
50.16 
16.09 
42.26 

8.67 
35.32 

2.21 
29.:» 
56.69 
24.27 


• 

«-     0       f     *t 

u 

9J8n 

N.15  42    0.3 

1X780 

9.3719 

15  55  42.9 

13.858 

9.3781 

16    9  19.3 

13.564 

9.3809 

16  22  49.1 

13.447 

9.3845 

16  36  13.0 

13.338 

9J887 

16  49  30.0 

13.396 

9.3098 

17    2  40.4 

13.117 

9.3070 

17  15  44.0 

13.003 

9.4019 

17  28  40.7 

19.888 

9.4054 

17  41  30.5 

19.771 

9.4008 

17  54  13.2 

I9.8S9 

9.4137 

18    6  48.7 

19.539 

9.4178 

18  19  17.0 

19.410 

9.4910 

18  31  37.9 

19.987 

9.4961 

18  43  51.4 

19.189 

9.4309 

18  55  57.3 

19.035 

9.4349 

19    7  5.5.6 

11.007 

9.4389 

19  19  46.1 

11.777 

9.4499 

19  31  28.8 

11.840 

9.4489 

19  43    3.6 

11.513 

9.4501 

19  54  30.4 

11.370 

9.4540 

20    5  49.1 

11.943 

9.4578 

20  16  59.6 

11.107 

9.4818 

N.20  28    1.9 

10J68 

MONDAY  16. 


3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


52 
55 
57 
0 
2 
5 
7 
10 
12 
15 
17 
20 
22 
25 
27 
30 
32 
35 
37 
40 
42 
45 
47 
50 
52 


52.08 
20.11 
48.37 
16.85 
45.54 
14.44 
4a56 
12.88 
42.39 
12.10 
42.01 
12.10 
42.37 
12.82 
4a44 
14.24 
45.20 
16.32 
47.59 
19.01 
50.57 
22.2fi 
54.08 
26.02 
58.09 


9.4653 
9.4601 
9.4798 
9.4784 
9.4799 
9.4835 
9.4870 
9.4003 
9.4035 
9.4968 
9.5000 
9.5030 
9.5080 
9.5060 
9.5118 
9.5147 
9.5173 
9.5190 
9J994 
9.5948 
9J971 
9J909 
9J»3I3 
9.5334 
9.5354 


N.20 
20 

21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
23 
2:i 
2:3 
23 
23 
23 
2;} 
24 
24 
N.24 


0 
10 
21 
31 
41 
51 

0 


38  55.8 
49  41.2 

ia2 

4&6 
6.3 
17.3 
19.4 
12.6 
56.9 
10  32.1 
19  58.2 
29  15.1 
22.8 
21.2 
10.2 
49.7 
19.7 
40.2 
29  51.2 
37  .52.5 
45  44.1 
53  25.8 
0  57.7 
8  19.8 
15  32.1 


38 
47 
.56 
4 
13 
21 


10.898 

10J67 

10.545 

10.401 

10.9S8 

10.100 

0.061 

0.819 

0.089 

0.511 

0JS8 

0.905 

0451 


8.737 
8.579 
B.49I 
8.963 
8.103 
7.041 
7.778 
7.814 
7.450 
7.968 
7.199 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BiKht  Asoenaion. 

DUE  for 
llfinnca. 

Deolination. 

Diff.  for 
1  Minule. 

Hour. 

Bight  AacoDsion. 

DUE  for 
iMinate. 

DeoUnaftloii. 

DtClbr 
IMlBiito. 

TD 

IBSDA 

Y  17. 

THUBSDAY  19. 

0 

h    m      • 
4  52  58.09 

• 

S.5354 

N.24°  15  3il 

7.199 

0 

h    m      8 
6  54  32.49 

• 
9.4813 

N.2^41   19.1 

M 

1.001 

1 

4  55  30.27 

9.5379 

24  22  34.4 

6.955 

1 

6  57     1.25 

9.4779 

26  40  14.2 

1.161 

2 

4  58    2.55 

ujssm 

24  29  26.7 

6.788 

2 

6  59  29.75 

9.4796 

26  38  59.8 

IJIO 

3 

5    0  34.92 

9.5403 

24  36    8.9 

6.690 

3 

7     1  57.09 

9.4684 

26  37  35.9 

1.477 

4 

5    3    7.38 

9.5418 

24  42  41.1 

6.453 

4 

7    4  25.96 

9.4640 

26  36    2.5 

1.635 

a 

5    5  39.93 

9.5439 

24  49    3.3 

6.985 

5 

7    6  53.67 

9.4595 

26  34  19.7 

1.709 

6 

5    8  12.56 

9.5444 

24  55  15.3 

6.115 

6 

7    9  21.10 

9.4548 

26  32  27.5 

1.947 

7 

5  10  45.26 

9.5455 

25     1  17J 

5.946 

7 

7  11  48.25 

9.4501 

26  30  26.0 

9.109 

8 

5  13  18.02 

9.5465 

25    7    8.8 

5.778 

8 

7  14  15.11 

9.4459 

26  28  152 

9.995 

9 

5  15  50.84 

9.5474 

25  12  50.3 

5.606 

9 

7  16  41.67 

9.4409 

26  25  55.4 

9.407 

10 

5  18  23.71 

9.5489 

25  18  21.5 

5.435 

10 

7  19    7.93 

9.4359 

26  23  26.4 

9.690 

11 

5  20  56.62 

9.5488 

25  23  42.5 

5.965 

11 

7  21  33.89 

9.4301 

26  20  48.3 

9.710 

12 

5  2:)  29.56 

9.5493 

25  28  53.3 

5.004 

12 

7  23  59.54 

9.4949 

26  18    1.2 

9.860 

13 

5  26    2.53 

9.5497 

25  33  53.8 

4.999 

13 

7  26  24.88 

9.4196 

26  15    5.1 

3.008 

14 

5  28  35.52 

9.5490 

25  38  43.9 

4.749 

14 

7  28  49.89 

9.4149 

26  12    0.2 

3.155 

15 

5  31     8.52 

9.5500 

25  43  23.7 

4.577 

15 

7  31  14.58 

9.4087 

26    8  46.5 

.^^01 

16 

5  33  41.52 

9.5500 

25  47  53.2 

4.405 

16 

7  33  38.94 

9.4039 

26    5  24.1 

3.447 

17 

5  36  14.52 

9.5490 

25  52  12.3 

4.939 

17 

7  36    2.97 

9.3977 

26    1  52.9 

3J09 

18 

5  38  47.51 

9.5497 

25  56  21.1 

4.060 

18 

7  38  26.66 

9.3990 

25  58  13.1 

3.734 

19 

5  4 1  20.48 

9.5493 

26    0  19.5 

3.888 

19 

7  40  50.01 

9.3869 

25  54  24.8 

3.876 

20 

5  43  53.42 

9.5487 

26    4    7.6 

3.716 

20 

7  43  13.01 

9.3804 

25  50  28.0 

40117 

21 

5  46  26.32 

9.5480 

26    7  45.4 

3.543 

21 

7  45  35.66 

9.3746 

25  46  22.7 

4.157 

22 

5  48  59.18 

9.5479 

26  11  12.8 

3.370 

22 

7  47  57.96 

9.3667 

25  42    9.1 

4.996 

23 

5  51  31.99 

9.5409 

N.26  14  29.8 

3.197 

23 

7  50  19.90 

9.3696 

NJ25  37  47J2 

4.430 

WEU 

^NBSD 

AY   18. 

F] 

aiDAi 

:  20 

0 

5  54    4.73 

9.5459 

N.26  17  36.5 

3U)05 

0 

7  52  41.49 

9.3568 

N.25  33  17.2 

4.568 

1 

5  56  37.41 

9.5441 

26  20  32.8 

9.853 

1 

7  55    2.72 

9.3507 

25  28  39.0 

4.704 

2 

5  59  10.02 

9.5498 

26  23  18.8 

9.681 

2 

7  57  23.57 

9.3444 

25  23  52.7 

4.837 

3 

6    1  42.54 

9.5413 

^  25  54.5 

9.506 

3 

7  59  44.05 

9.3389 

25  18  58.5 

4.900 

4 

6    4  14.97 

9.5397 

26  28  19.8 

9.337 

4 

8    2    4.16 

9.3391 

25  13  56.4 

5.101 

5 

6    6  47.130 

9.5379 

26  30  34.9 

9.166 

5 

8    4  2a90 

9.3959 

25    8  46.4 

5.939 

6 

6    9  19.52 

9.5360 

26  32  39.7 

1.994 

6 

8    6  43.27 

9.3107 

25    3  28.6 

53)1 

7 

6  11  51.62 

9.5341 

26  34  34.2 

1.893 

7 

8    9    2.26 

9.3133 

24  58    ai 

5.466 

8 

6  14  23.61 

9.5391 

26  36  18.5 

1.653 

8 

8  11  20.86 

9.3060 

24  52  30.0 

5.614 

9 

6  16  55.47 

9.5998 

26  37  52.6 

1.483 

9 

8  13  39.08 

9.3006 

24  46  49.4 

5.730 

10 

6  19  27.19 

9.5974 

26  39  ia5 

1.314 

10 

8  15  56.92 

9.9941 

24  41     1.3 

5.664 

11 

6  21  58.76 

9.5949 

26  40  30.3 

1.145 

11 

8  18  14.37 

9.98n 

24  35    5.7 

5.967 

12 

6  24  30.18 

9.5999 

26  41  33.9 

0.976 

12 

8  20  31.44 

9.9819 

24  29    2.8 

6.109 

13 

6  27     1.43 

9.5194 

26  42  27.4 

0.807 

13 

8  22  48.12 

9.9747 

24  22  52.6 

6.999 

14 

6  29  32.51 

9.5166 

26  43  10.8 

0.640 

14 

8  25    4.41 

9.9689 

24  16  35.3 

6.348 

15 

6  32    3.42 

9.5137 

26  43  44.2 

0.473 

15 

8  27  20.30 

9.9616 

24  10  10.9 

6.466 

1 

16 

6  34  34.15 

9.5106 

26  44    7.6 

0.W7 

16 

8  29  35.80 

9.9551 

24    3  39.4 

6.589 

17 

6  37    4.69 

9.5073 

26  44  21.0 

•f  0.141 

17 

8  31  50.91 

9.9485 

23  57     1.0 

6.697  , 

18 

6  39  35.03 

9.5039 

26  44  24.5 

-0.094 

18 

8  34    5.62 

9.9419 

23  50  15.7 

6.819 

19 

6  42    5.16 

9.5004 

26  44  18.1 

0.189 

19 

8  36  19.94 

9.9354 

23  43  23.5 

6.996 

20 

6  44  35.08 

9.4968 

26  44     1.8 

0.353 

20 

8  38  a3.87 

9.9988 

23  36  24.6 

7407 

21 

6  47    4.78 

9.4931 

26  43  35.7 

0.516 

21 

8  40  47.40 

9.9993 

23  29  19.1 

7.147 

22 

6  49  34.25 

9.4899 

26  42  59.8 

0.678 

22 

8  43    0.54 

9.9157 

23  22    7.0 

7.957  ! 

23 

6  52    3.49 

9.4853 

26  42  14.3 

0.839 

2:^ 

8  45  13.28 

9.9090 

23  14  48.3 

7  J65  , 

24 

6  54  32.49 

9.4813 

N.2n  41  10.1 

I.OOI 

24 

8  47  25.G2 

9.9094 

N.23    7  23.2 

7.479 

X. 
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1 

1 

OBEBNWIOH  MBAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghiAMMMloil. 

DUE  for 
HCinate. 

DmUbMob. 

Difffor 
IMinato. 

Etonr. 

BightAaoenalon. 

DUE  for 
lUinnto. 

DMiliwIlon. 

DUE  for 
Hflniite. 

SAl 

.'UKD^ 

lY  21.  . 

MONDAY  28. 

h     in      • 

•     1 

NJ23    7^23.2 

$* 

h    B      • 

• 

O           0            It 

// 

0 

8  47  25.62 

9.9094 

7.479 

0 

10  26    1.63 

1.0916 

N.15  27  35.1 

11.976  ■ 

1 

8  49  37.57 

9.1990 

22  59  51.7 

7.577 

1 

10  27  56.79 

1.0170 

15  16  16.9 

11.331 

2 

8  51  49.13 

9.1803 

22  52  13.9 

7.869 

2 

10  29  51.67 

1.0194 

15    4  55.4 

11.368 

3 

8  54    0.29 

9.1897 

22  44  29.9 

7.765 

3 

10  31  46.28 

1.0070 

14  53  30.6 

11.430 

4 

8  56  11.06 

9.1789 

22  36  39.7 

7.667 

4 

10  33  40.62 

1.0035 

14  42    2.7 

11.401 

5 

8  58  21.44 

9.1807 

22  28  43.4 

7J67 

5 

10  35  34.70 

1.6009 

14  30  31.7 

11.549 

6 

9    0  31.42 

9.1031 

22  20  41.2 

6.067 

6 

10  37  28.52 

1.8040 

14  18  57.7 

11.509 

7 

9    2  41.01 

9.1588 

22  12  33.0 

6.168 

7 

10  39  22.08 

1.6006 

14    7  20.7 

11.649 

6 

9    4  SOSil 

9.1S09 

22    4  18.9 

6.969 

8 

10  41  1.5.39 

1.6683 

13  55  40.7 

llJOl 

9 

9    6  59.03 

9.1437 

21  55  59.1 

6J76 

9 

10  43    8.44 

1.6699 

13  43  57.8 

11.730 

10 

9    9    7.46 

9.1379 

21  47  33.5 

6.474 

10 

10  45    1.25 

1.6769 

13  32  12.0 

11.760 

11 

9  11  15.50 

9.1306 

21  39    2.2 

6J67 

11 

10  46  53.82 

1.6749 

13  20  23.5 

11.639 

12 

9  13  23.16 

9.19tf 

21  30  25.4 

6.850 

12 

10  48  46.15 

1.8709 

13    8  32.2 

11.677 

13 

9  15  30.44 

9.1181 

21  21  43.1 

6.751 

13 

10  50  38.25 

1.6884 

12  5e>  38.2 

11J99 

14 

9  17  37.33 

9.1 1 17 

21  12  55.3 

6.649 

14 

10  52  30.12 

1.6696 

12  44  41.6 

11.968 

15 

9  19  43.84 

9.1054 

21    4    2.1 

6J»I 

15 

10  54  21.76 

1.6566 

12  32  42.3 

19.010 

16 

9  21  4i).97 

9.0001 

20  55    3.6 

9.016 

16 

10  56  13.18 

1.6559 

12  20  40.4 

19.059 

17 

9  23  55.73 

9.0096 

20  45  59.9 

0.106 

17 

10  58    4.39 

1.6516 

12    8  36.0 

19.093 

16 

9  26    1.11 

9U»888 

20  36  51.0 

0.101 

18 

10  59  55.38 

1.6461 

11  56  29.2 

19.134 

19 

9  28    6.12 

9.0604 

20  27  37.0 

0.976 

19 

11     1  4(116 

1.6447 

11  44  19.<) 

19.175 

20 

9  30  10.76 

9.0743 

20  18  17.9 

0J90 

20 

1 1    3  36.74 

1.6413 

11  32    8.2 

19.914 

21 

9  32  15.04 

9.0069 

20    8  53.9 

0.441 

21 

11    5  27.12 

1.6361 

11  19  54.2 

19.959 

22 

9  34  18.95 

9.0699 

19  59  25.0 

0.999 

22 

11    7  17.31 

1.6346 

11     7  37.9 

19.990 

23 

9  36  22.50 
SI 

9.0S8I 

INDAl 

N.19  49  51.2 
I  22. 

23 

11    9    7.30 
TO 

1.6318 

ESDA 

N.IO  55  19.4 
Y  24. 

19.397 

0 

9  38  25.68 

MMl 

N.19  40  12.7 

9J61 

0 

11  10  57.10 

1.6965 

N.IO  42  58.6 

19.364 

1 

9  40  28.51 

9.0449 

19  30  29.5 

9.730 

1 

11  12  46.72 

1.6955 

10  30  35.7 

19J00 

2 

9  42  30.96 

9.0363 

19  20  41.6 

0.637 

2 

11  14  36.16 

1.6995 

10  18  10.7 

19.435 

3 

9  44  33.10 

9U094 

19  10  49.1 

0JI3 

3 

1116  25.42 

1.6106 

10    5  43.5 

19.470 

4 

9  46  34J7 

9.0986 

19    0  52.1 

0.066 

4 

11  18  14.51 

1.6186 

9  53  14.3 

lti503 

5 

9  48  36;)0 

9J1906 

18  50  50.6 

10UM9 

5 

11  20    3.43 

1.6140 

9  40  4:1.2 

19.535 

6 

9  50  37.38 

9.0159 

18  40  44.7 

10.134 

6 

11  21  52.19 

1.8113 

9  28  10.1 

19JS67 

7 

9  52  38.12 

9.0005 

18  30  34.5 

10.906 

7 

1 1  23  40.79 

1.8067 

9  15  35.1 

I9J09 

8 

9  54  38i»2 

9J0fa9 

18  20  20.0 

io.9n 

8 

11  25  29.24 

1.6069 

9    2  58.2 

19.696 

9 

9  56  38.59 

1.9964 

18  10    1.3 

10.347 

9 

11  27  17.53 

1.6037 

8  50  19.5 

19.680 

10 

9  58  38.33 

1.0990 

17  59  38.4 

10.415 

10 

11  29    5.(>8 

1.6013 

8  37  39.0 

19.6«0  1 

11 

10    0  37.74 

1.0674 

17  49  11.5 

10.469 

11 

1 1  30  53.<» 

1.7000 

8  24  56.8 

19.716  ' 

12 

10    2  3a82 

1.0690 

17  38  40.6 

10.549 

12 

11  32  41.56 

1.7087 

8  12  I2i) 

19.746 

13 

10    4  a5.58 

1.9788 

17  28    5.7 

10.615 

13 

11  34  29.29 

1.7045 

7  59  27.3 

19.773 

14 

10    6  34.02 

1.0713 

17  17  26.8 

10.860 

14 

11  36  16.90 

1.7094 

7  46  40.1 

19.600 

15 

10    8  32.14 

1.0681 

17    6  44.1 

10.744 

15 

11  38    4.38 

1.7003 

7  33  51.3 

19.698 

16 

10  10  29i)5 

IJWIO 

16  55  57.6 

104»7 

16 

11  39  51.74 

1.7664 

7  21     1.0 

l'.?.8SI 

17 

10  12  27.46 

1.0599 

16  45    7.3 

10.600 

17 

11  41  38.!)9 

1.7689 

7    8    9.2 

19.878 

18 

10  14  24.66 

1.9906 

16  34  13.3 

I0J30 

18 

11  43  26.12 

1.7M7 

6  55  15.9 

19.900 

19 

10  16  21.56 

1.0456 

16  23  15.7 

10.000 

19 

11  45  iai5 

1.7699 

6  42  21.2 

19.093 

20 

10  18  18.16 

1.0406 

16  12  14.5 

11.040 

20 

11  47    0.07 

1.7819  1 

6  29  25.2 

19.045 

21 

10  20  14.46 

1.0350 

16     1     9.8 

11.107 

21 

1 1  48  46.89 

1.7705 

6  16  27.8 

19.067 

22 

10  22  10.47 

IJOll 

15  50    1.6 

11.165 

22 

1 1  .50  33.61 

1.7760 

6    3  29.1 

19.060 

23 

10  24    ai9 

1.0963 

15  38  50.0 

11.991 

23 

1 1  .W  20.25 

1.7768 

5  50  2!).l 

13.010 

24 

10  26    1.63 

1.9918 

N.15  27  a*!.! 

11.978 

24 

11  54    6.80 

1.7759 

N.  5  37  27i) 

13.030 
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XI. 


QBBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlgbtAflMOBion. 

Dlff.for 
IMinato. 

Dedination. 

Dlftfor 
1  Minuto. 

Hoar. 

RlghtAAceaaiou. 

Dlfflfor 
IMiaute. 

Deolfaiatloii. 

DIftfor 
IMinate. 

WEDNESDAY  25. 

FRIDAY  27. 

0 

h    m     s 
11  54    6.80 

1.7758 

N.  5  37^  27.9 

13.030 

0 

h    m       • 
13  19    2.54 

1.7907 

S.  1  58  4d8 

It 
13.898 

1 

11  55  53.27 

1.7738 

5  24  25.5 

13.049 

1 

13  20  50.04 

1.7997 

5  12    0.0 

13.913 

2 

11  57  39.66 

1.7785 

5  11  22.0 

13.068 

2 

13  22  37.67 

1.7948 

5  25  12.4 

13.900 

3 

1 1  59  25.97 

1.7719 

4  58  17.4 

13.086 

3 

13  24  25.42 

1.7970 

5  38  24.0 

13.186 

4 

12    1  12.21 

1.77M 

4  45  11.7 

13.104 

4 

13  26  13.31 

1.7999 

5  51  34.7 

13.171 

5 

12    2  58.39 

1.7699 

4  32    5.0 

13.191 

5 

13  28    1.33 

1.6015 

6    4  44.5 

13.155 

6 

12    4  44.51 

1.7689 

4  18  57.2 

13.137 

6 

13  29  49.49 

1.8038 

6  17  53.3 

13.139 

7 

12    6  30.57 

1.7679 

4    5  48.5 

13.159 

7 

13  31  37.79 

1.8063 

6  31     1.1 

13.190 

8 

12    8  16.58 

1.7664 

3  52  38.9 

13.167 

8 

13  33  26.25 

1.8089 

6  44    7.9 

13.104 

9 

12  10    2..54 

1.7656 

3  39  28.5 

13.161 

9 

13  35  14.86 

1.8115 

6  57  13.6 

13.085 

10 

12  11  48.45 

1.7640 

3  26  17.2 

13.195 

10 

13  37    3.a3 

1.6141 

7  10  18.1 

13.065 

11 

12  13  34.33 

1.7643 

3  13    5.1 

13.908 

11 

13  38  52.56 

1.8168 

7  23  21.4 

13.045 

12 

12  15  20.17 

1.7637 

2  59  52.3 

13.990 

12 

13  40  41.65 

1.8196 

7  36  23.5 

13.094 

13 

12  17    5.98 

1.7639 

2  46  38.7 

13.939 

13 

13  42  30.91 

1.8995 

7  49  24.3 

13.009 

14 

12  18  51.76 

1.7698 

2  33  24.5 

13.943 

14 

13  44  20.35 

1.8954 

8    2  23.7 

19.979 

15 

12  20  37.52 

1.7695 

2  20    9.6 

13.953 

15 

13  46    9.96 

1.8963 

8  15  21.8 

19.056 

16 

12  22  23.26 

1.7699 

•    2    6  54.1 

13.963 

16 

13  47  59.75 

1.8314 

8  28  18.5 

19.939 

17 

12  24    8.99 

1.7690 

1  53  38.0 

13.979 

17 

13  49  49.73 

1.8345 

8  41  13.6 

19.906 

18 

12  25  54.70 

1.7618 

1  40  21.4 

13.981 

18 

13  51  39.89 

1.8377 

8  54    7.2 

19.880 

19 

12  27  40.40 

1.7617 

1  27    4.3 

13.988 

19 

13  53  30.25 

1.8410 

9    6  59.2 

19.853 

20 

12  29  26.11 

1.7610 

1  13  46.8 

13.906 

20 

13  55  20.81 

1.8443 

9  19  49.6 

19.896 

21 

12  31  11.83 

1.7691 

1     0  28.8 

13.303 

21 

13  57  11.57 

1.8477 

9  32  38.3 

19.797 

22 

12  32  57.56 

1.7099 

0  47  10.4 

13.300 

22 

13  59    2.53 

1.8310 

9  45  25.2 

19.767 

23 

12  34  43i29 
THI 

1.7693 

N.  0  33  51.7 
LY  26. 

13.314 

23 

14    0  53.69 
SAG 

1.8544 

S.  9  58  10.3 
lY  28. 

19.737 

0 

12  36  29.03 

1.705 

N.  0  20  32.8 

13.318 

0 

14    2  45.06 

1.8580 

S.10  10  53.6 

19.706 

1 

12  38  14.79 

1.7890 

N.  0    7  13.6 

1.1^89 

1 

14    4  36.65 

1.8617 

10  23  35.0 

19.674 

2 

12  40    0.58 

1.7634 

S.  0    6    5.8 

13.3-J6 

2 

14    6  28.46 

1.8654 

10  36  14.5 

19.641 

3 

12  41  46.40 

1.7630 

0  19  25.5 

13.:»0 

3 

14    8  20.50 

1.6699 

10  48  51.9 

19.606 

4 

12  43  32.25 

1.7645 

0  32  45.3 

13.330 

4 

14  10  12.76 

l.e730 

11     1  27.2 

19.579 

5 

12  45  18.14 

1.7659 

0  46    5.1 

13.331 

5 

14  12    5.26 

1.8760 

11  14    0.5 

19.537 

6 

12  47    4.07 

1.7650 

0  59  25.0 

13.339 

6 

14  13  57.99 

1.8808 

11  26  31.6 

19.500 

7 

12  48  50.05 

1.7666 

1  12  44.9 

13.339 

7 

14  15  50.96 

1.6848 

11  39    0.5 

19.469 

8 

12  50  36.07 

1.7674 

1  26    4.8 

13.339 

8 

14  17  44.17 

1.8888 

11  51  27.1 

19.493 

9 

12  52  22.14 

1.7683 

1  39  24.7 

13.330 

9 

14  19  37.62 

1.8999 

12    3  51.3 

19.363 

10 

12  54    8.27 

1.7804 

1  52  44.4 

13.398 

10 

14  21  31.32 

1.H071 

12  16  13.1 

19.343 

11 

12  55  54.47 

1.7705 

2    6    4.0 

13.395 

11 

14  23  25.28 

1.9014 

12  28  32.5 

19.309  1 

12 

12  57  40.73 

1.7716 

2  19  23.4 

13.399 

12 

14  25  19.49 

1.9057 

12  40  49.4 

19.960 

13 

12  59  27.06 

:.7798 

2  32  42.6 

13.317 

13 

14  27  13.96 

1.9100 

12  53    2.7 

19.917 

14 

13    1  13.47 

1.7741 

2  46    1.5 

13.319 

14 

14  29    8.69 

1.9144 

13    5  15.4 

19.179 

15 

13    2  59.96 

1.7755 

2  59  20.1 

13.307 

15 

14  31     3.69 

1.9189 

13  17  24.4 

19.197 

16 

13    4  46.53 

1.7768 

3  12  38.3 

13.301 

16 

14  32  58.96 

1.9934 

13  29  30.6 

19.060  , 

17 

13    6  33.18 

l.n89 

3  25  56.2 

13.905 

17 

14  34  54.50 

1.9980 

13  41  34.0 

19.0;i3  1 

18 

13    8  19.92 

1.7708 

3  39  13.7 

13.987 

18 

14  36  50.32 

1.9396 

13  .53  34.6 

11.986 

19 

13  10    6.76 

1.7815 

3  52  30.7 

13.978 

19 

14  38  46.42 

1.9373 

14    5  32.3 

11.936 

20 

13  11  53.70 

1.7839 

4    5  47.1 

13.960 

20 

14  40  42.80 

1.9491 

14  17  26.9 

11.884 

21 

13  13  40.74 

1.7840 

4  19    3.0 

13.960 

21 

14  42  39.47 

1.9469 

14  29  18.4 

11.833 

22 

13  15  27.89 

1.7868 

4  32  18.3 

13.949 

22 

14  44  36.43 

1.9518 

14  41    6.8 

11.781 

23 

13  17  15.16 

1.7887 

4  45  32.9 

13.938 

23 

14  46  33.68 

1.9567 

14  52  52.1 

11.798 

24 

13  19    2.54 

1.7007 

S.  4  58  46.8 

13.996 

24 

14  48  31.23 

1.9616 

S.15    4  34.2 

11.674 
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• 

OBBENWIGH  MEAN  TIME. 

THB  MOON'S  RIOHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlffhiAMflaskiiL 

DUCIbr 
llOiiota. 

Deottnfttlon. 

Dl£f!»r 
IMlBote. 

Hour. 

BightAaooiwioii. 

Diftfor 
llOnate. 

TTftftlfaatiim 

INAibr 

IMiante. 

SUNDAY  29. 

TUESDAY,  DECEMBER  1. 

0 

1 

h    m     • 
14  48  31.23 
14  50  29.07 

• 

ijass 

8.15    ^3^.2 

15  16  lao 

ir.674 
11.616 

0 

h    m     • 
16  29    5.53 

9.9368    8.23     0  23.'l          7.809 

3 

14  52  27.22 

1.9717 

15  27  48.4 

ll.fi«l 

3 

14  54  25.67 

\»m 

15  39  20.3 

11.569 

4 

14  56  24.43 

iJ619 

15  .50  48.7 

11.444 

5 

14  58  23.50 

1J67I 

16    2  13.6 

11J84 

6 

15    0  22.88 

1J093 

16  13  34.8 

11.393 

7 

15    2  22.58 

lJ97i 

16  24  52.3 

11.961 

8 

15    4  22.60 

%am 

16  36    6.1 

11.198 

9 

15    6  22.93 

9JMW3 

16  47  16.1 

11.134 

10 

15    8  2:3.59 

34)137 

16  58  22J2 

114)68 

11 

15  10  24.57 

3JI19I 

17    9  24.3 

114N)1 

12 

15  12  25.88 

9.0946 

17  20  22.3 

10.933 

13 

15  14  27.52 

941309 

17  31  ia2 

10.604 

14 

15  16  29..50 

94057 

17  42    6.0 

10.706 

15 

15  18  31.81 

9.0413 

17  52  51.6 

10.794 

16 

15  20  34.46 

94)470 

18    3  32.9 

10.651 

• 

17 
18 

15  22  37.45 
15  24  40.78 

9.0696 
94)569 

18  14    9.7 
18  24  42.0 

10.576 
10.501 

PHA8B8  OF  THB  MOON. 

19 
20 

15  26  44.45 

15  28  48.47 

941041 
94MB9 

18  35    9.8 
18  45  33.1 

10.496 
10.349 

. 

21 

15  30  52.84 

94r7S7 

16  55  51.7 

10.970 

d 

h       m 

22 

15  32  57.56 

9.061ft 

19    6    5.5 

10.191 

%  New  Mood     .    .  Nor.      1 

6    32.6 

23 

15  35    2.62 

9.6611  S.19  16  14.61 

10.111 

j>  First  Quarter     ...      8 
O  Full  Mood      ....     15 

20    46.4 
12    l&l 

M( 

)NDAY  30. 

C  Last  Quarter.    ...    22 

20    25.9 

0 

15  37    8.03 

941699 

8.19  26  18.8 

104)98 

•  New  Moon     ....    30 

23    45.0 

1 
2 
3 

15  39  13^ 
15  41  19.92 
15  43  26.40 

9.0091 

19  36  18.0 
19  46  12.2 
19  56    1.3 

94)45 

4k    tf^A  ■ 

9.1090 
9.1109 

9.861 
9.775 

d 

C  Perigee.    .    .    .  Nor.    13 

b 

ia2 

4 

15  45  33^23 

9.1168 

20    5  45J2 

9.688 

5 

15  47  40.42 

9.1996 

20  15  23.8 

9j600 

6 

15  49  47.97 

9.198B 

20  24  57.2 

9.519 

C  Apogee 29 

8jB 

7 

15  51  55.88 

*  B»       mm  M             A     ^  mm 

9.1348 

20  34  25.2 

<^#\,        M.^^        M0m   0^ 

9.491 

8 

15  54    4.15 

9.1407 

20  43  47.7 

9J96 

9 

15  56  12.77 

9.1467 

20  53    4.6 

9.83ft 

10 

15  58  21.76 

9.1596 

21    2  15.9 

9.149 

11 

16    0  31.11 

9.1566 

21  11  21.6 

94)47 

12 

16    2  40.82 

9.1648 

21  20  21J> 

8JB0 

13 

16    4  50.89 

9.1769 

21  29  15.6 

8JB9 

14 

16    7     1.33 

9.1770 

21  38    3.7 

8.789 

15 

16    9  12.13 

9.1830 

21  46  45.8 

8JB9 

16 

16  11  23.29 

9.1890 

21  55  21.9 

8J60 

17 

16  13  34.81 

9.I9B0 

22    3  51.8 

8.447 

18 

16  15  4a69 

9.9910 

22  12  15.5 

8J49 

19 

16  17  58i)3 

9J6I9 

22  20  32.9 

6J9B7 

20 

16  20  11.53 

9.9131 

22  28  44.0 

8.131 

21 

16  22  24.50 

9.9191 

22  36  48.6 

84)83 

22 

16  24  37.82 

9J9990 

22  44  4a7 

7JU 

23 

16  26  51.50 

9.9W0 

22  52  38.2 

7469 

24 

16  29    5.53 

9.9366 

S.23    0  23.1 

7469 

18 
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XIU. 


GKEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

il 

Kame  and  Direction 
of  Object. 

Noon. 

P.L 

Of 

Dlflf. 

nih. 

P.L. 

of 

Diif.* 

Vlh. 

P.  L. 

of 

Diff. 

Kb. 

P.L. 

of 

Diff. 

2 

Sun 

W. 

O           *        It 

8    8  56 

3348 

9  32  12 

3396 

10  55  53 

3308 

12  19  55 

3999 

a  Aquiloe 

E. 

74  16  23 

3616 

73     1  37 

3894 

71  47    0 

3833 

70  32  32 

3845 

Fomalhiiut 

E. 

103  43    3 

3093 

102  14  45 

3083 

100  46  15 

3074 

99  17  34 

3066 

3 

Sun 

W. 

19  24  10 

3933 

20  49  40 

3993 

22  15  22 

3914 

23  41  15 

3904 

o  Aquil» 

E. 

64  23  37 

3995 

63  10  43 

3948 

61  58  12 

3973 

60  46    6 

4009 

Fomalhaut 

E. 

91  .51  35 

3096 

90  21  54 

3018 

88  52    3 

3010 

87  22    3 

3009 

o  Pegofli 

E. 

110  37    3 

3319 

109  13    5 

3995 

107  48  48 

3980 

106  24  13 

3965 

4 

Sun 

W. 

30  53  30 

3158 

32  20  30 

3148 

as  47  42 

3138 

35  15    5 

3199 

a  AquilsB 

E. 

54  53  28 

4191 

53  44  53 

4941 

52  37    6 

4997 

51  30  11 

4356 

Fomalhaut 

E. 

79  49  48 

9969 

78  18  56 

9969 

76  47  .56 

9957 

75  16  49 

9950 

a  Pegnsi 

E. 

99  17  13 

3901 

97  51    5 

3189 

96  24  43 

3178 

94  58    8 

3168 

5 

Sun 

W. 

42  34  55 

3081 

44    3  28 

3070 

45  32  14 

3061 

47    1  11 

3051 

A  0  tares 

W. 

17    9  38 

9808 

18  43  56 

9788 

20  18  40 

9769 

21  53  49 

9751 

Fomalhaut 

E. 

67  39  30 

9997 

66    7  45 

9999 

64  35  54 

9919 

63    3  59 

9915 

Jupiter 

E. 

72  46  43 

9738 

71   10  .54 

9797 

69  34  .53 

9790 

67  58  40 

9719 

a  Pegasi 

E. 

87  42  20 

3194 

86  14  40 

3116 

84  46  50 

3109 

83  18  51 

3103 

6 

Sun 

W. 

54  29    9 

9998 

55  59  24 

9987 

.57  29  53 

9977 

59    0  35 

9965 

Aubires 

W. 

29  54  48 

S680 

31  31  .55 

9668 

;i3    9  18 

9655 

34  46  58 

9643 

Fomalhaut 

E. 

55  23  37 

9909 

53  51  30 

9910 

52  19  24 

9919 

50  47  21 

9916 

Jupiter 

E. 

59  54  39 

9666 

58  17  14 

9657 

56  39  37 

9648 

55     1  47 

9639 

oc  Pegasi 

E. 

75  57  14 

3078 

74  28  38 

3075 

72  59  58 

3073 

71  31  15 

3079 

7 

Sun 

W. 

66  37  37 

9909 

68    9  45 

9897 

69  42    8 

9885 

71  14  46 

9873 

Autnres 

W. 

42  59  22 

9564 

44  ;)8  39 

9579 

46  18  13 

9560 

47  58    3 

9548 

Fomalhaut 

E. 

43    8  49 

9958 

41  37  43 

9973 

40    6  57 

9999 

38  36  34 

3015 

Jupiter 

E. 

46  49  25 

9591 

45  10  18 

9581 

43  30  57 

9579 

41  51  23 

9561 

a  Pegasi 

E. 

64    7  35 

3078 

62  38  58 

3089 

61  10  27 

3089 

59  42    4 

3096 

8 

Sun 

W. 

79,  1  52 

9811 

80  36    5 

9798 

82  10  35 

9785 

83  45  22 

9:73 

Antares 

W. 

56  21  18 

9489 

58    2  47 

9477 

59  44  dS 

9465 

61  26  36 

9453 

Jupiter 

E. 

33  30  17 

9517 

31  49  27 

9509 

30    8  2(> 

9501 

28  27  14 

9493 

a  Pegasi 

E. 

52  2:3  17 

3168 

50  56  29 

3190 

49  30    8 

3916 

48    4  18 

3946 

a  Arietis 

E. 

92  10  10 

9560 

90  30  3S 

9558 

88  50  40 

9546 

87  10  31 

9535 

9 

Suif 

W. 

91  43  26 

9709 

93  19  54 

9696 

94  56  39 

9683 

96  a3  42 

9670 

Antares 

W. 

70     1    9 

9391 

71  44  .56 

9380 

73  29    0 

9368 

75  13  21 

9355 

o  Arietis 

E. 

78  45  49 

9479 

77    4    6 

9469 

75  22    9 

9458 

73  39  57 

S448 

Aldebaraii 

E. 

109    1     3 

9415 

107  17  49 

9409 

105  34  17 

9380 

103  50  27 

9378 

10 

Sun 

W. 

104  43  12 

9607 

106  21  57 

9505 

108    0  59 

9583 

109  40  17 

9571 

n  AquilaB 

W. 

46  28  47 

4197 

47  37  16 

4077 

48  47  40 

3968 

49  .59  51 

3868 

o  Arietis 

E. 

65    5  28 

9403 

m  21  57 

9394 

61  38  14 

9387 

59  54  21 

9381 

Aldebaran 

E. 

95    6  55 

9317 

93  21  20 

9306 

91  .35  29 

9994 

89  49  21 

9983 

11 

Sun 

W. 

118    0  51 

9515 

119  41  44 

9504 

121  22  .52 

9493 

123    4  15 

9484 

a  Aquilfe 

W. 

56  23  55 

3479 

57  44  43 

3419 

.59    6  38 

3364 

60  29  36 

3319 

a  Arietis 

E. 

51  12  53 

9359 

49  28  10 

9358 

47  43  44 

9359 

45  59  10 

8361 

Aldebarau 

E. 

80  54  44 

9939 

79    7    4 

9«9 

77  19    9 

9913 

75  31     1 

9904 

XIV. 
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LUMAB  DISTANCES. 


"■3 


Name  Aad  IHrMtloB 
ofOltfwi. 


Sow  W. 

a  Aquila  E  . 

Fomalhaut  E . 

n     8o:f  W. 

a  Aquiltt)  E . 

Fomalhaut  E . 

a  Pegasi  E  . 

Suit  W. 

a  AquilfB  E  . 

Fomalhaut  E . 

o  Pegasi  E  . 

Son  W. 

AntaroH  W, 

Fomalhaut  E . 

JOPITBR  E . 

a  Pegaai  E . 

6     Soif  W. 

An  Cares  W. 

Fomalhaut  E . 

JuPfTXR  B . 

o  Pegaai  E  . 

Son  W. 

Antares  W. 

Fomalhaut  E . 

JOPITER  E . 

a  Pegnai  E  . 

8  Sun  W. 
Aiitarea  W. 
JonTER  E  • 
o  Pegaai  E . 
o  Arietta  E . 

9  Son  W. 
All  tares  W. 
a  Arietis  E  • 
Aldebaran  E . 

10  Son  W. 
a  Aquilw  W. 
a  Arietis  E  . 
Aldebaran  E . 

1 1  Son  W. 
i  aAquila  W. 

a  Arietis  E . 

Aldebaran  E . 


Midnight. 


1^44  16 
€9  18  16 
97  48  43 

25  7  30 
99  34  28 
85  51  53 

104  59  20 

96  42  40 

50  24  12 
TS  45  34 
93  31  21 

48  30  21 
23  29  21 
61  31  59 
66  22  16 
81  50  45 

60  31  31 

36  24  54 

49  15  2*2 
53  2;)  45 

70  2  31 

72  47  40 
49  38    9 

37  6  40 
40  II  :)5 
58  13  50 

85  20  25 
6:3    8  56 

26  45  51 
46  39  3 
85  30    6 

96  II  2 
76  58    0 

71  57  30 
102    6  20 

111   I!)  52 

51  13  43 
58  10  19 
88    2  57 

124  45  51 

61  53  la 
44  14  3!) 

73  42  40 


P.L. 

of 

Dlff. 


3»7 
3»7 

SIM 


3119 
4497 


XVh- 


9158 

aMo 

9735 
9919 
9703 
3097 


9831 


3071 


3043 
9969 
3108 

9780 
9MI 
9407 
3981 


9857 
8344 


3777 
9975 


9474 


9108 


o 

15 

68 
96 


8  5!) 

4  13 

19  41 


26  :»  36 

58  23  20 
84  21  a5 

la)  :m  1 1 

3d  10  26 

49  19  15 

72  14  12 

Sfl  4  22 

49  59  44 
25    5  14 

59  59  56 
64  45  40 
80  ^22  M 

62  2  41 
38  3  7 
47  43  29 
51  45  30 
66  33  46 

74  20  49 

51  18  31 

:i5  va  20 

38  31  34 
56  45  48 

8<»  55  45 
64  51  3:) 
25  4  20 
45  14  29 
8:)  49  25 

9.)  48  39 
78  42  56 

70  14  49 
100  21  55 

1 12  59  4:) 

52  29  9 
56  26  8 
m  16  17 

126  27  41 
6:i  18  27 
42  :)0  13 

71  54    7 


P.L. 

of 
Diff. 


3871 
3040 

3185 


3110 
4901 


3149 


I 


9790 

9911 


9043 
9819 
9997 
9819 
3070 


9543 
3118 

9747 
9498 
9480 
3399 
9519 

9845 
9331 
9490 


9548 


9485 
3991 
9371 
9186 


XVflfti. 


16  33  46 

66  50  24 
94  50  29 

28  0  3 

57  12  45 
82  51  8 

102  8  47 

:)9  38  24 
48  15  24 
70  42  44 
90  37  12 

51  29  19 
26  41  27 

58  27  51 
63  8  52 
78  54  12 


63  34 
39  41 
46  II 
50  7 
67  5 


5 

36 

45 

1 

0 


75  54  14 

52  59  10 
34  8  41 
36  51  21 
55  18  0 

88  31  22 
66  34  28 
23  22  42 
43  50  43 

82  829 

101  26  33 
80  28  10 
68  31  55 
98  37  12 

114  39  50 

53  46  3 

54  41  49 

84  29  21 

128  9  43 
64  44  11 
40  45  56 
70  5  21 


P.L. 

of 
DUL 


3041 

3178 
4103 

W 


3100 


3140 


9708 


3087 


9807 


9810 
3079 


9519 
3118 
9534 

3139 

9735 
9418 
9480 


9001 


9410 
9341 


3016 
8304 

9051 

9457 
3181 


9181 


XXIb- 


1^58  52 
&5  36  51 
98  21  7 

29  26  41 
56  2  46 

81  20  32 
100  43  7 

41  6  34 

47  12  46 
69  11  10 

89  9  51 

52  59  7 
28  17  59 
56  55  44 
61  31  52 
77  25  46 

65  5  44 

41  20  21 
44  40  11 

48  28  19 

65  36  16 

77  27  55 

54  40  6 
32  40  51 
a5  10  55 

53  50  29 

90  7  16 
68  17  40 
21  41  1 

42  27  51 
80  27  17 

103  4  44 

82  13  40 

66  48  48 
96  52  12 

116  20  13 

55  4  20 
52  57  2:) 
82  42  10 

129  51  57 
66  10  4;) 
39  1  51 
68  16  25 


P.L. 
or 

Dlff. 


3187 
4145 


3913 


4877 
9031 
3139 


9875 


3074 


3184 


3148 


9410  ^ 


9041 

9448 
3144 


9174 


J 
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XV. 


QEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L 

P.L. 

Nam«  And  DireoUon 
of  Ol^ect. 

Noon. 

of 
Diff. 

mh. 

of 
D1& 

Vlh. 

of 
Diff. 

IXh. 

of 
Dift 

0          /         tf 

O          f         /« 

_  o  ^  /   ^  " 

O         1        ft 

12 

a  AquilsB 

W. 

67  37  59 

3111 

69    5  55 

3080 

70  34  29 

30S8 

72    3  37 

3096 

Fomalhnut 

W. 

32  58  39 

9735 

34  34  a^ 

9675 

36  11  47 

9699 

37  50  12 

9575 

JUPITBR 

W. 

23  26  32 

9199 

25  15     1 

9186 

27    3  50 

9174 

28  52  57 

9163 

a  Arietis 

E. 

37  18    1 

9404 

35  34  32 

9493 

33  51  30 

9446 

32    9    1 

9475 

Aldebaran 

E. 

66  27  18 

9167 

64  38     1 

9169 

62  48  36 

9157 

60  59    3 

9151 

Pollux 

E. 

no  29  46 

9137 

108  39  43 

9130 

106  49  30 

9194 

104  59    7 

9118 

13 

o  Aquil» 

W. 

79  36  11 

9936 

81     7  44 

9995 

82  3i)  31 

9916 

84  11  30 

9909  , 

Fomalhaut 

W. 

46  J 5  52 

9417 

47  59    2 

9396 

49  42  43 

9378 

51  26  50 

9361   ' 

JunTER 

W. 

38    2    0 

9196 

39  52  19 

9199 

41  42  45 

9118 

43  33  17 

SI  15 

a  Pegasi 

W. 

33    3  24 

3800 

34  18  26 

3639 

35  36  18 

3500 

36  56  42 

3379  . 

Aldebaran 

£. 

51  49  51 

9139 

49  59  52 

9139 

48    9  52 

9139 

46  19  53 

9141 

Pollux 

E. 

95  45    9 

9095 

93  54    2 

9099 

92    2  51 

9090 

90  11  37 

9068 

14 

o  AquiliB 

W. 

91  52  49 

9904 

93  25    3 

9909 

94  57  11 

9916 

96  29    9 

9996 

Fomalhaut 

W. 

60  12  23 

9309 

61  58  10 

9303 

6.3  44     5 

9990 

65  30    6 

9996 

Jupiter 

W. 

52  46  40 

9111 

54  37  22 

9113 

56  28     1 

9115 

58  18  37 

9118 

a  Pegasi 

W. 

44    8     1 

9975 

45  38  45 

9993 

47  10  35 

9876 

48  43  24 

9836 

Aldebaran 

E. 

37  11   13 

9168 

35  21  57 

9178 

33  32  5f) 

9190 

31  44  14 

9904 

Pollux 

E. 

80  55    4 

9089 

79    3  48 

9091 

77  12  35 

9094 

75  21  27 

9098 

15 

Fomalhaut 

W. 

74  20  37 

9300 

76    6  36 

9305 

77  52  28 

9310 

79  38  13 

9316 

Jupiter 

W. 

67  30    8 

9143 

69  20     1 

9150 

71     9  44 

9157 

72  59  16 

9166 

a  PegHsi 

W. 

56  38  30 

9703 

58  15    6 

9687 

59  52    3 

9675 

61  29  17 

9665 

Pollux 

E. 

66    7  23 

9194 

64  17     1 

9131 

&2  26  49 

9139 

60  36  49 

9147 

Uegulus 

E. 

102  25  46 

9136 

100  35  41 

9143 

98  45  47 

9150 

96  5(S    4 

9159 

16 

Fomalhaut 

W. 

88  24  14 

9369 

90    8  44 

9373 

91  52  57 

9386 

93  36  52 

9399 

Jupiter 

W. 

82    3  29 

9916 

a3  51  33 

9998 

85  39  19 

9941 

87  26  46 

9953 

a  Pe^i 
a  Anetis 

W. 

69  37  49 

9647 

71   15  40 

9649 

72  53  29 

9659 

74  31  13 

9657 

W. 

26    0  42 

9687 

27  37  40 

9649 

29  15  38 

9608 

30  54  22 

9581 

Pollux 

E. 

51  30  21 

9199 

49  41  52 

9910 

47  53  40 

9993 

46    5  47 

9937 

Regulus 

E. 

87  50  55 

9906 

m    2  40 

51990 

84  14  43 

9933 

82  27    4 

9945 

17 

Fomalhaut 

W. 

102  11   19 

9478 

103  53    3 

9405 

105  34  23 

9514 

107  15  17 

9533 

Jupiter 

W. 

96  19    7 

9394 

98    4  31 

9339 

J)9  49  3S 

9355 

101  34  12 

9379 

a  Pegasi 
o  Arietis 

W. 

82  37  32 

9703 

84  14    8 

9716 

85  50  27 

9730 

87  26  27 

9744 

1 

W. 

39  14  30 

9538 

40  55    4 

9597 

42  35  39 

9530 

44  16  11 

9533 

Pollux 

E. 

37  1 1  30 

9310 

35  25  45 

9396 

a3  40  2:} 

9349 

31  55  25 

3350 

Regulus 

E. 

73  33  45 

9317 

71  48  10 

• 

9339 

70    2  57 

9348 

68  18    7 

9364 

18 

Jupiter 

W. 

110  11  29 

9457 

111  53  43 

9475 

113  35  32 

9499 

115  16  56 

9510 

a  Pegasi 

W. 

95  21  12 

9839 

96  54  58 

9859 

98  28  18 

9873 

100     1  11 

9895 

o  Arietis 

W. 

52  36  55 

9573 

54  16  27 

9585 

55  55  43 

9596 

57  34  43 

9609 

Aldebaran 

W. 

22    0    9 

9696 

23  38  28 

9616 

25  16  58 

9616 

26  55  31 

9613  ' 

Regulus 

E. 

59  r{9  59 

9450 

57  57  36 

9469 

56  15  3<) 

9487 

54  34    7 

9505  < 

Spica 

E. 

1 13  42  59 

9449 

112    0  34 

9465 

110  18  3-^ 

9489 

108  36  54 

9499 

1 

\d 

Jupiter 

W. 

123  37  36 

9609 

125  16  2e 

9691 

I2()  54  55 

9639 

128  32  57 

9668 

a  Arietis 

W. 

65  45  11 

9679 

67  22  19 

9605 

68  59    (\ 

9710 

70  35  a3 

9795 

Aldebaran 

W. 

a5    6  56 

96M 

36  44  ;W 

9666 

38  22    4 

9678 

»)  59  14 

9800 

Regulus 

E. 

46  12  59 

9601 

44  34     5 

96*J0 

42  55  37 

9640 

41  17  36 

0600 
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GBEENWIGH  MEAN  TIMB. 

LUNJIK  DISTANCES. 

19 

P.L. 

P.L. 

P.L. 

P.L. 

Nameuid  Direction 
of  Object. 

Midnight. 

of 

Diff. 

xv»». 

of 
Die 

XVlUk 

of 
Dlfll 

XXP». 

of 
DlflT. 

a  Aqiiiie 

W. 

0       /      // 

73  33  17 

3004 

0          1       *t 

75    3  25 

9oe;i 

76  33  59 

9965 

7i     455 

9090 

Foroalhaut 

W. 

39  29  41 

9535 

41  10    5 

9400 

42  51  19 

9480 

44  33  16 

8441 

JUPITBB 

w. 

30  42  20 

9153 

32  31  58 

9145 

34  21  48 

9138 

36  11  49 

9139 

aArietis 

E. 

30  27  13 

*    9519 

28  46  16 

95A6 

27    623 

9614 

25  27  47 

9684 

Aldebaran 

E. 

59    9  92 

9147 

57  19  35 

9145 

55  29  44 

9149 

53  39  49 

9140 

Pollux 

E. 

103   8  a5 

9119 

101   17  54 

9107 

99  27    6 

9169 

97  36  11 

9006 

13 

• 
aAquile 

W. 

85  43  38 

9003 

87  15  53 

9001 

88  48  11 

9808 

90  20  31 

9001 

Fomalbaut 

W. 

53  11  21 

9346 

54  56  13 

9336 

56  41  22 

9394 

58  2r)  46 

9315 

Jupiter 

W. 

45  23  53 

9113 

47  14  32 

9111 

49    5  14 

9111 

50  55  57 

9111 

a  Pegnsi 

W. 

38  19  22 

ant 

39  44    2 

3184 

41  10  30 

3109 

42  38  3;) 

3036 

AldetMraii 

E. 

44  29  57 

9144 

42  40    5 

9148 

40  50  19 

9193 

39    0  41 

9160 

Pollux 

E. 

88  20  20 

9067 

8629     1 

908? 

84  37  42 

9067 

82  46  23 

9087 

14 

a  AquilflB 

W. 

98    0  55 

9038 

99  32  26 

9951 

101    3  40 

9967 

102  34  34 

9085 

Fomalbaut 

W, 

67  16  12 

9904 

69    220 

9905 

70  48  27 

M96 

72  34  33 

9997 

JrPITBR 

W. 

60    9    8 

9)9d 

61  59  34 

9198 

&  49  53 

9131 

65  40    5 

9137 

a  Pecnai 
Aldt*Daran 

W. 

50  17    5 

9601 

51  51  32 

9ni 

53  26  38 

9744 

55    2  19 

9799 

E. 

29  55  53 

9999 

28    7  58 

9943 

26  20  34 

9967 

24  ,33  46 

9905 

Pollux 

E. 

73  30  24 

9101 

71  39  27 

9168 

69  48  37 

9111 

67  57  55 

9118   1 

15 

Fomnlhauf 

W. 

81  2:}  49 

9384 

83    9  14 

9331 

84  54  28 

9341 

86  39  28 

9350 

JUPITSR 

W. 

74  48  35 

9174 

76  37  41 

9184 

78  26  32 

9184 

80  15    ft 

9904   . 

aPegaai 

W. 

6:3    6  44 

9857 

64  44  22 

9098 

66  22    7 

9648 

67  59  57 

9646 

Pollux 

E. 

58  47    2 

9157 

56  57  29 

9167 

55    8  11 

9178 

53  19    8 

9107 

Regulua 

E. 

95    6  34 

9187 

93  17  17 

9178 

91  28  14 

9187 

89  39  27 

9197 

16 

Fomalhaut 

W. 

95  20  28 

9413 

97    3  44 

9490 

96  40  38 

8444 

100  29  10 

9466   ! 

JUPITXR 

W. 

89  13  55 

9968 

91     0  44 

9980 

92  47  13 

9904 

94  33  21 

9360   1 

aPe^i 
a  Arietia 

W. 

76    8  50 

9684 

77  46  18 

9679 

79  23  36 

96B1 

81    0  41 

9609 

W. 

32  3:)  43 

9581 

34  13  31 

9947 

35  53  ») 

9938 

37  34    0 

9531    ' 

Pollux 

E. 

44  18  14 

9950 

42  31     1 

9964 

40  44    9 

9979 

38  57  38 

9904 

Regulua 

E. 

80  39  43 

9956 

78  52  42 

9979 

77    6    2 

9067 

75  19  43 

9301 

17 

Fomalbaut 

W. 

108  55  41 

9563 

110  :)5  43 

9574 

112  15  13 

9996 

113  54  14 

9618 

JOPITBR 

W. 

103  18  27 

9380 

105    2  18 

9466 

]0(>  45  46 

9499 

106  28  50 

9438 

o  Peffaai 
a  Arietia 

W. 

89    2    8 

9780 

90  37  28 

9777 

92  12  26 

9799 

93  47     1 

9813 

W. 

45  56  39 

9538 

47  36  59 

9545 

49  17  10 

9B53 

50  57    9 

9563 

Pollux 

E. 

30  10  52 

9377 

28  26  44 

9306 

26  43    3 

8414 

24  59  48 

9433 

Regulua 

E. 

66  a3  41 

9381 

64  49  39 

9308 

63    6     1 

8419 

61  22  48 

9439 

18 

JUPITBR 

W. 

1 16  57  55 

9999 

118  38  28 

9547 

120  18  :)6 

8565 

121  58  19 

9584 

aPegasi 

W. 

101  a*)  36 

9018 

103    5  32 

9941 

104  36  59 

8965 

106    7  55 

9981    ; 

^3 

ft  Arietia 

W. 

59  13  26 

9699 

60  51  51 

9636 

62  29  57 

8656 

64    7  44 

9865 

Aldebaran 

W. 

28  34    4 

9690 

30  12  32 

9898 

31  50  51 

9634 

3:)  29    0 

9643 

Regulua 

E. 

52  fv}     1 

9594 

51   12  21 

9943 

49  32    7 

vaov 

47  52  20 

9581 

Spica 

e. 

100  55  40 

9517 

105  14  50 

9539 

103  34  25 

9869 

101  54  24 

9968 

19 

JuPITBR 

w. 

130  10  33 

9877 

131  47  44 

9605 

133  24  31 

'      9713 

135    0  53 

8731    ' 

a  Arietia 

w. 

72  11  39 

9741 

73  47  25 

9758 

75  22  50 

9779 

76  57  54 

8788 

Aldebaran 

w. 

41  :)6    7 

9704 

43  12  42 

9718 

44  49    0 

,      9731 

46  24  59 

9749   i 

Regulua 

E. 

39  40    2 

9680 

38    2  55 

9fl01 

36  26  16 

'     9791 

34  50    4 

9741    1 
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XVII 


GBBENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 
og 

19 

KMneand  Dlreotion 

of  01]|)60t. 

Noon. 

P.L. 

of 

Diff. 

mh. 

P.L. 

of 

Diff. 

Vlk. 

P.L. 
of 

Diff. 

IXk- 

P.L. 
of 

Diff. 

Spica 
Soir 

E. 
E. 

100  14  47 
134  35    5 

8587 
9919 

9§35  3^ 
133    3    1 

9804 
9931 

9^5645 
131  31  21 

9699 
9950 

95  18  26 
130    0    6 

9640 
9969 

20 

a  Arietis 

Aldebaran 

Regius 

Spica 

Son 

W. 
W. 
E. 
E. 
E. 

78  32  37 
48    0  39 
33  14  19 
87  12    7 
122  29  44 

9804 
9780 
9783 
9795 
3009 

80    7    0 
49  36    0 
31  39    3 
85  36    1 
121     0  48 

9800 
9n4 
9785 
9749 
3081 

81  41     2 
51  11    2 
30    4  15 
84    0  17 
119  92  15 

9835 

9788 
9807 
9750 
3006 

83  14  44 
52  45  45 
28  29  56 
82  24  55 
118    4    3 

9851 
9803 
9831 
9775 
3116 

21 

a  Arietis 
Aldebaran 
Pollux 
Spica 

Suit 

W. 
W. 

w. 

E. 
E. 

90  58  16 
60  34  44 
16  18    6 
74  3:3  19 
110  48  19 

3097 
9879 
9876 
9853 
3109 

92  30    1 
62    7  39 
17  50  56 
73    0    0 
109  22    9 

9949 
9886 
9884 
9868 

3BI5 

94     1  27 
63  40  16 
19  23  35 
71  27    0 
107  56  18 

9956 

9868 
9894 
9680 
3331 

95  32  35 
65  12  37 
20  56    2 
69  54  18 
106  30  45 

9969 
9911 
9904 

9896 
3946 

22 

a  Arietis 
Aldebaran 
Pollux 
Spica 

Suit 

W. 
W. 
W. 
E. 
E. 

103    3  57 
72  50  25 
28  35    6 
62  15    8 
99  27  14 

30»7 
9971 
9954 
9961 
3313 

104  a3  24 
74  21   14 
30    6  16 
60  44    6 
98    3  18 

3050 
9961 
9965 

9973 
3396 

106    2  35 
75  51  50 
31  :)7  13 
59  13  19 
96  39  37 

3009 
9U99 
9974 
9985 
3338 

107  31  31 
77  22  13 
33    7  58 
57  42  47 
95  16    9 

3073 
3001 
9983 
9995 
3349 

23 

Aldebaran 
Ibllux 
Spica 
Sn5 

W. 
W. 
E. 
E. 

84  51  13 
40  38  59 
50  13  22 
88  21  53 

3045 
3095 
3045 
3398 

86  20  JO 
42    8  41 
48  44    5 
86  59  34 

3053 
3009 
3056 
3407 

87  49  37 
43  38  14 
47  15    0 
85  37  25 

3060 
3030 
3063 
3414 

89  18  36 
45    7  39 
45  46    5 
84  15  24 

3006 
3044 
3070 
3499 

24 

Aldebaran 
Pollux 
Rejpilus 
Spica 

Suit 

w. 
w. 

E. 
E. 

96  41  41 
52  33    2 
16  49  46 
38  23  51 
77  27  12 

9ra9 

3069 
3939 
3108 
3449 

98  10    0 
54     1  50 
18  15    9 
36  55  51 
76    5  51 

3096 
3073 
3918 
3114 
3454 

99  38  14 
55  30  33 
.19  40  57 
a5  27  59 
74  44  35 

3100 
3075 
3901 
3191 
3457 

101     6  24 
56  59  13 
21    7    5 
34    0  15 
73  23  23 

3100 
3078 
3187 
3198 
3460 

25 

Aldebaran 

Pollux 

Regulua 

Soil 

W. 
W. 
W. 
E. 

108  26  31 
64  21  57 
28  21    4 

66  38    0 

3111 
3083 
3146 
3467 

109  54  27 
65  50  27 
2<)  48  18 
65  16  59 

3111 
3083 
3139 
3467 

111  22  23 
67  18  57 
31  15  40 
63  55  58 

3119 
3083 
3134 
3467 

112  50  18 
68  47  27 
32  43    8 
62  34  57 

3119 
3089 
3199 
3465 

26 

Pollux 

Regulufl 

Sun 

W. 
W. 

E. 

76  10  30 
40    2    4 
55  49  23 

3070 
3103 
3454 

77  39  16 
41  30  10 
54  28    8 

3067 
3097 
3400 

79    8    6 
42  58  23 
53    6  48 

3063 
3099 

3446 

8037    1 
44  86  42 
51  45  24 

3059 
3066 
3441 

27 

Pollux 

ReguluB 

Sun 

W. 
W. 
E. 

88    3    1 
51  50  12 
44  56  57 

3033 
3064 

3414 

89  32a3 
53  19  18 
43  34  56 

3096 
3047 
3406 

91    2  13 
54  48  33 
42  12  48 

3091 
3039 
3400 

92  32    0 
56  17  57 
40  50  32 

3014 
3039 
3393 

28 

Pollux 
ReguluB 

Svir 

W. 
W. 
E. 

100    3    9 
63  47  20 
33  57    4 

99n 

9999 
3353 

101  33  51 
65  17  43 
32  33  54 

9969 

9983 
3345 

103    4  43 
66  48  17 
31  10  a5 

9060 
9975 
3337 

104  a*)  46 
68  19    I 

29  47    6 

9959 
9965 

3397 

29 

Reffulus 
Spica 

Suit 

W. 
W. 
E. 

75  55  35 
22    9    7 
22  47    2 

9990 
3014 
3909 

77  27  29 
23  39    3 
21  22  29 

9910 
9903 

3979 

78  59  35 
25    9  25 
19  57  45 

9901 
9973 

3963 

80  31  53 
26  40  12 
18  32  50 

9691 
9954 
3954 

xvin. 
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GRBENWICU  MEAN  TIME. 

LUNAR  DIHTANCE8. 

ii 

Kamoa&d  DirooiloD 
of  OlO«et. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

xvm^- 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Dlit 

19 

Spica 

E. 

03  40  19 

Se67 

O         1      n 

92    2  41 

9075 

9^25  2f^ 

9009 

8^48  96 

9708 

Suit 

E. 

128  29  15 

9968 

126  58  47 

3007 

125  28  43 

3096 

123  59    2 

3044 

20 

a  Arietis 

W. 

84  48    6 

9806 

86  21    8 

9863 

87  53  50 

9807 

89  26  13 

9919 

Aldebaran 

W. 

54  20    9 

9617 

55  54  15 

9831 

57  28    2 

9815 

59    1  32 

9669 

Re^lufl 
Spica 

E. 

26  56    8 

98U 

25  22  51 

9881 

23  50    8 

9998 

22  17  59 

9997 

£. 

80  49  54 

9799 

79  15  15 

9807 

77  40  56 

9883 

76    6  58 

9838 

Sun 

£. 

116  36  13 

3133 

115    8  44 

3151 

113  41  36 

3166 

112  14  48 

3183 

21 

a  Arietis 

W. 

97    3  26 

9964 

98  33  59 

9997 

100    4  15 

3911 

101  34  14 

3094 

Aldebaran 

W. 

66  44  42 

9994 

68  16  31 

9936 

69  48    4 

9948 

71  19  22 

9900 

Pollux 

W. 

22  28  16 

9913 

24    0  18 

9994 

25  32    7 

9934 

27    3  43 

9944 

Spica 

E. 

68  21  54 

9B09 

66  49  47 

9994 

65  17  58 

9936 

63  46  25 

9849 

Sun 

E. 

105    5  30 

3900 

103  40  32 

3974 

102  15  50 

3988 

100  51  24 

3301 

32 

a  Arietta 

W. 

109    0  13 

306S 

110  28  41 

3097 

111  56  54 

3108 

113  24  54 

3190 

Aldebaran 

W. 

78  52  24 

9011 

80  22  23 

3091 

81  52  10 

3099 

83  i\  47 

3038 

Pollux 

W. 

34  38  32 

9963 

36    8  54 

3001 

37  39    6 

30CO 

39    9    7 

3017 

Spica 

E. 

56  12  28 

3006 

54  42  23 

3016 

53  12  30 

3096 

51  42  50 

3036 

Suit 

E. 

93  52  54 

3360 

92  29  52 

3370 

91     7     1 

3360 

89  44  22 

3389 

23 

Aldebaran 

W. 

90  47  27 

3079 

92  16  It 

3078 

93  44  47 

3083 

95  13  17 

9068 

Pollux 

W. 

46  36  57 

3061 

48    6    7 

3066 

49  35  11 

3060 

51    4    9 

3065 

Spica 

E. 

44  17  19 

3078 

42  48  43 

3087 

41  20  17 

3U94 

39  52    0 

3101 

Snif 

E. 

82  5!)  32 

3496 

81  31  47 

3434 

80  10    9 

3440 

78  48  38 

3445 

24 

Aldebaran 

W. 

102  34  31 

3)05 

104    2  :)4 

3107 

105  30  35 

3100 

106  5^  34 

3110 

Pollux 

W. 

58  27  50 

3060 

59  56  24 

3089 

61  24  56 

3089 

62  53  27 

3083 

Re^uIuB 
Spica 

W. 

22  33  30 

3178 

24    0    8 

3166 

25  26  58 

3158 

26  5:?  57 

3199 

E. 

32  32  39 

9135 

31     5  12 

3149 

29  37  5:} 

3149 

28  10  43 

3158 

Suit 

E. 

72    2  14 

3463 

70  41    8 

3464 

69  20    4 

3465 

67  59     1 

3467 

25 

Aldebaran 

W. 

114  18  13 

3111 

115  46    9 

3110 

117  14    6 

3109 

118  42    5 

3107 

Pollux 

W. 

70  15  59 

3060 

71  44  33 

3078 

73  13    9 

3076 

74  41  48 

3073 

■ 

Regulua 

W. 

34  10  43 

3194 

35  38  24 

3110 

37    6  11 

3114 

38  34    4 

3108 

j 

Sun 

E. 

61  13  54 

3464 

59  52  50 

3409 

58  31  43 

3460 

57  10  34 

3458 

26 

Pollux 

W. 

82    6    1 

3055 

83  35    6 

3049 

85    4  18 

3044 

86  33  36 



Regiiiua 

W. 

45  55    9 

3080 

47  23  43 

3073 

48  52  25 

3068 

50  21  14 

3000 

1 

Sun 

E. 

50  23  54 

3437 

49    2  19 

3431 

47  40  38 

3496 

46  18  51 

3490 

27 

Pollux 

W. 

94     1  56 

3006 

95  32    1 

3000 

97    2  14 

9999 

96  32  37 

9985 

Regulua 

W- 

57  47  30 

3094 

59  17  J3 

3017 

60  47    5 

3000 

62  17    7 

3900 

Sun 

E. 

3928    8 

3380 

38    5  35 

3379 

36  42  54 

8371 

35  20    4 

3309 

28 

Pollux 

W. 

100   r>  ri9 

9943 

107  38  23 

9835 

109    9  58 

9990 

110  41  44 

9916 

Regulua 

W. 

CJ)  49  57 

9957 

71  21     4 

9947 

72  52  23 

9939 

74  23  53 

9999 

Sun 

E. 

28  23  26 

3319 

26  59  36 

.    3309 

25  35  35 

3300 

24  11  24 

3991 

20 

Regulue 
Spica 

W. 

82    4  24 

9661 

83  :}7    7 

9679 

85  10    2 

9609 

86  43  10 

9658 

' 

W. 

28  11  22 

9997 

29  42  54 

9990 

31  14  47 

9905 

32  46  59 

9801 

1 

Hvtt 

E. 

17    7  45 

3946 

15  42  30 

3B37 

14  17    5 

3990 

12  51  31 

3999 
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1. 


AT  GREENWICH  APPABENT  NOON. 


i 

o 

I 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
RllshtAaoaniion. 


n      m       s 

6  29  19.58 
6  33  39.16 
6  37  59.36 

6  42  20.15 
6  46  41.51 
6  51  3.40 

6  55  25.80 

6  59  48.68 

7  4  12.01 

7  8  35.75 
7  12  59.89 
7  17  24.40 

7  21  49.24 
7  26  14.39 
7  30  39.82 

7  35  5.50 
7  39  31.41 
7  43  57.51 

7  48  23.78 
7  52  50.18 

7  57  16.69 

8  1  43.28 
8  6  9.90 
8  10  36.52 

8  15  3.11 
8  19  29.64 
8  23  56.06 

8  28  22.34 
8  32  48.45 
8  37  14.34 
8  41  39.98 


18  46    5.33 


Diff.  for 
1  Hour. 


0.802 
0.8^ 
0.854 

0.878 
0.901 
0.983 

0.943 
0.962 
0.980 

0.997 
1.012 
1.027 

1.040 
1.05:) 
1.064 

1.074 
1.083 
1.091 

1.097 
1.103 
1.107 

1.109 
1.110 
1.109 

1.107 
1.103 
1.098 

1.091 
1.083 
1.074 
1.063 

11.050 


Apparent 
Declination. 

DIff.  for 
1  Hoar. 

S.21  49    8''5 

21  58  16.5 

22  6  59.0 

-23'.35 
22.30 
21.23 

22  15  15.8 
22  23    6.7 
22  30  31.3 

-20.16 
19.07 
17.97 

22  37  29.5 
22  44     1.0 
22  50    5.7 

-16.86 
15.75 
14.63 

22  55  43.3 

23  0  53.6 
23     5  36.5 

-13.50 
12.36 
11.22 

23     9  51.9 
23  13  39.7 
23  16  59.6 

-10.07 
8.91 
7.75 

23  19  51.6 
23  22  15.7 
23  24  11.7 

-  6.58 
5.41 
4.24 

23  25  39.6 
23  26  39.3 
23  27  10.8 

-  3.07 
1.90 

-  0.73 

23  27  14.1 
23  26  49.1 
23  25  55.8 

4-  0.45 

'  1.63 

2.81 

23  24  34.2 
23  22  44.3 
23  20  26.2 

+  3.99 
5.17 
6.34 

23  17  39.9 
23  14  25.5 
23  10  43.2 
23     6  33.0 

+  7.51 

8.67 

9.84 

11.00 

S.23     1  54.9 

4-12.16 

Semi- 
diameter. 


6  15.89 

6  16.04 

6  16.19 

6  16.33 

6  16.47 

6  16.61 


16.74 
16.87 
6  17.00 


6  17.12 

6  17.24 

6  17.35 

6  17.45 

6  17.55 

6  17.64 


17.73 
17.81 
6  17.88 


6  17.95 

6  18.01 

6  18.07 

6  18.12 

6  18.16 

6  18.20 


18.24 
18.27 
16  18.30 


6 
6 


6  18.32 

6  18.34 

6  18.35 

6  18.36 


16  18.37 


Sidereal 
Time  of 
Semi- 
diameter 
Pawing 
Merldlau. 


70.29 
70.38 
70.46 

70.54 
70.62 
70.69 

70.76 
70.83 
70.89 

70.95 
71.00 
71.05 

71.10 
71.14 
71.18 

71.21 
71.24 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.23 
71.20 
71.17 
71.13 

71.09 


XqaatfaaoA 
Time, 
to  bo 

Sabtraeted 
from 


Added  to 

Apparent 

Time. 


m       « 

10  52.11 
10  29.15 
10    5.58 

9  41.41 
9  16.67 
8  51.40 

8  25.64 
7  59.40 
7  32.70 

7  5.58 
6  38.08 
6  10.21 

5  42.00 
5  13.49 
4  44.70 

4  15.65 
3  46.38 
3  16.91 

2  47.28 
2  17.52 
1  47.65 

1  17.71 
0  47.73 
0  17.75 


0  12.20 

0  42.09 

1  11.87 

1  41.51 

2  10.98 

2  40.23 

3  9.23 

3  37.94 


Diit  for 
1  Honr. 


a 
0.943 

0.969 

0.994 

1.018 
1.041 
1.063 

1.063 
1.102 
1.120 

1.137 
1.152 
1.167 

1.180 
1.192 
1.204 

1.214 
1.222 
1.230 

1.236 
1.242 
1.246 

1.248 
1.249 
1.248 

1.246 
1.242 
1.237 

1.231 
1.223 
1.213 
1.202 

1.189 


Nan.— The  mean  time  of  itemidiameter  paaaing  may  be  fonnd  by  anbtraoting  0".19  from  the  aideveal  time. 

The  aign  —  predzed  to  the  hourly  change  of  deollnation  indioateo  that  aoath  deolinationa  are  inoreasing ; 
the  aign  +  indioatea  tliat  sooth  declinations  are  decreaaing. 
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AT  GREENWICH  MEAN  NOON. 


S 


Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUK 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUK 

Mod. 

Tuee. 
Wed. 
Thur. 

Frid. 
Sat. 

sew. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


I 

I 


s 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


App«r»nt 
Bijch  t  Anoenslon . 


DUr.  for 
1  Hoar. 


E     m       B       I 

16  29  21.54; 
16  33  41.06 
16  38  1.19 

16  42  21.91 
16  46  43.20 
16  51  5.02  I 

16  55  27.34 

16  59  50.14 

17  4  13.39 

17  8  37.05 
17  13  1.11 
17  17  25.53 

17  21  50.29 
17  26  15.35 
17  30  40.69 

17  35  6.29 
17  39  32.11 
17  43  58.12 

17  48  24.30 
17  52  50.61 ' 

17  57  17.03 

18  1  43.52 
18  6  10.05 
18  10  36.58 

18  15  3.08 
18  19  29.51 
18  23  55.84 

18  28  22.03 
18  32  48.05 
18  37  13.85 
18  41  39.40 ! 

18  46    4.66 


a 
0.800 

0.826 

0.851 

0.875 
0.898 
0.9"^ 

0.940 
0.950 
0.977 

0.994 
1.009 
1.024 

1.037 
1.050 
1.061 

1. 071 
1.079 
1.087 

1.093 
1.099 
1.103 

1.105 
1.106 
1.105 

1.103 
1.099 
1.094 

1.088 
1.080 
1.070 
1.059 

1 1 .046 


Appweot 

DeoIinaUon. 


S.  21  49  12.7 

21  58  20.4 

22  7    2.6 

22  15  19.1 
22  23  9.6 
22  30  33.9 

22  37  31.8 
22  44  3.1 
22  50    7.5 

22  55  44.8 

23  0  54.9 
23     5  37.6 

23  9  52.8 
23  13  40.4 
23  17    0.2 

23  19  52.1 
23  22  16.1 
23  24  12.0 

23  25  39.8 
23  26  39.5 
23  27  10.9 

23  27  14.1 
23  26  49.1 
23  25  55.8 

23  24  34.2 
23  22  44.3 
23  20  26.3 

23  17  40.1 
23  14  25.9 
23  10  43.6 
23    6  33.5 


Diit  for 
1  Hoar. 


-83.34 
29.29 
21.23 

-20.15 
19.06 
17.96 

-16.85 
15.74 
14.62 

-13.49 
12.35 
11.21 

-10.06 
8.90 
7.74 

-  6.57 
5.40 
4.24 

-  3.07 
1.90 

-  0.73 

-h  0.45 
1.63 
2.81 

4-3.99 
6.17 
6.34 

+  7.51 

8.67 

0.84 

11.00 


S.  23     1  55.6li-12.l6 


XqaAtlon  of 


to  be 
Added  to 


Sobtraeted 

from 
MeeoTlme. 


10  51.94 
10  28.98 
10    5.41 

9  41.25 
9  16.52 
8  51.25 

8  25.49 
7  59.25 
7  32.56 

7  5.45 
6  37.95 
6  10.09 

5  41.89 
5  13.39 
4  44.61 

4  15.57 
3  46.31 
3  16.85 

2  47.23 
2  17.48 
1  47.62 

1  17.69 
0  47.72 
0  17.75 


0  12.19 

0  42.07 

1  11.84 

1  41.47 

2  10.93 

2  40.17 

3  9.16 

3  37.87 


Difll  for 
1  Hoor. 


0.943 
0.960 
0.994 


.018 
.041 
.063 

.083 
.102 
.120 

.137 
.152 
.167 

.180 
.192 

.204 

.214 
.222 
.230 

.236 
.242 
.246 

.248 
.249 

.248 

.246 
.242 
.237 

.231 
.223 
.213 
.202 


1.189 


Hots. — ^The  aemldleineter  for  mean  noon  may  bo  aaaamed  the  aame  aa  (hat  for  apparent  noon. 

The  aign  —  prefixed  to  the  hourly  ohaoiso  of  decimation  indicatea  that  aoath  decllnatlona 
are  inoreaaing;  (he  aign  +  indicates  that  mmth  declinations  are  decreasing. 


Sidereal 


or 

Blgh(AeeeBsion 

of 

Mean  Son. 


"E     m       a 

6  40  13.48 
6  44  10.04 
6  48    6.60 

6  52  3.16 
6  55  59.72 

6  59  56.27 

7  3  52.83 
7  7  49.39 
7  11  45.95 

7  15  42.50 
7  19  39.06 
7  23  35.62 

7  27  32.18 
7  31  28.74 
7  35  25.30 

7  39  21.86 
7  43  18.42 
7  47  14.97 

7  51  11.53 
7  55     8.09 

7  59     4.65 

8  3  1.21 
8    6  57.77  I 

8  10  54.33  . 

I 

8  14  50.89 
8  18  47.44  I 
8  22  44.00 


8  26  40.56 
8  30  37.12 
8  34  33.68 
8  38  30.24 


18  42  26.79 


DUr.  for  1  boar, 
+9*.8565. 
(Table  m.) 
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111. 


AT  OBEENWIGH  MEAN  NOON. 


1 

• 

1 

O 

o 

1 

1 

335 

2 

336 

3 

337 

4 

338 

5 

339 

6 

340 

7 

341 

8 

342 

9 

343 

10 

344 

11 

345 

12 

346 

13 

347 

14 

348 

15 

349 

16 

350 

17 

351 

18 

352 

19 

353 

20 

354 

21 

355 

22 

356 

23 

357 

24 

358 

25 

359 

26 

360 

27 

361 

28 

362 

29 

363 

30 

364 

31 

365 

32 

366 

THE  SUN'S 


TBUB  LONGITUDE. 


249  2  56.4 

250  3  49.6 

251  4  43.8 

252  5  39.0 

253  6  35.0 

254  7  31.8 

255  8  29.3 

256  9  27.4 

257  10  26.2 

258  11  25.6 

259  12  25.5 

260  13  25.9 

261  14  26.9 

262  15  28.5 

263  16  30.7 

264  17  33.6 

265  18  37.1 

266  19  41.3 

267  20  46.2 

268  21  51.9 

269  22  58.3 

270  24     5.4 

271  25  13.1 

272  26  21.5 

273  27  30.6 

274  28  40.2 

275  29  50.3 

276  31     0.8 

277  32  11.6 

278  33  22.6 

279  34  33.8 

280  35  45.0 


If 


If 


2  25.2 

3  18.2 

4  12.3 

5  7.3 

6  3.1 

6  59.7 

7  57.0 

8  55.0 

9  53.6 

10  52.8 

11  52.5 

12  52.7 

13  53.5 

14  54.9 

15  56.9 

16  59.6 

18  3.0 

19  7.0 

20  11.7 

21  17.2 

22  23.4 

23  30.3 

24  37.8 

25  46.0 

26  54.9 

28  4.4 

29  14.3 

30  24.6 

31  35.2 

32  46.0 

33  57.0 

35    8.0 


DUr.  for 
IHoar. 


52.^ 
52.24 
52.28 

52.31 
52.35 
52.38 

52.41 
52.44 
52.47 

52.49 
52.51 
52.53 

52.56 
52.58 
52.61 

52.63 
52.66 
52.69 

52.72 
52.75 
52.78 

52.81 
52.84 
52.86 

52.89 
52.91 
52.93 

52.94 
52.95 
52.96 
52.96 


152.96 


LATITUDE. 


-0.31 
0.43 
0.54 

-0.62 
0.67 
0.70 

-0.70 
0.67 
0.60 

-  0.51 
0.40 
0.28 

-  0.15 
-0.01 
+  0.12 

+  0.23 
0.32 
0.39 

+  0.43 
0.45 
0.43 

+  0.38 
0.31 
0.22 

+  0.10 

-0.03 

0.16 

-  0.29 
0.41 
0.51 
0.60 

-0.66 


LogMithm 

of  the 

BAdiiu  Yeotor 

of  the 

Berth. 


9.9937740 
9.9937068 
9.9936410 

9.9935766 
9.9935137 
9.9934524 

9.9933927 
9.9933349 
9.9932792 

9.9932256 
9.9931744 
9.9931256 

9.9930794 
9.9930359 
9.9929951 

9.9929570 
9.9929217 
9.9928891 

9.9928592 
9.9928319 
9.9928071 

9.9927848 
9.9927649 
9.9927472 

9.9927315 
9.9927177 
9.9927058 

9.9926958 
9.9926875 
9.9926808 
9.9926758 

9.9926724 


I>Ui:for 
1  Hoar. 


-28.2 
27.7 
27.1 

-26.5 
25.9 
25.2 

-24.5 

23.7 
22.8 

-21.9 
20.9 
19.8 

-18.7 
17.6 
16.5 

-15.3 
14.1 
13.0 

-11.9 

10.9 

9.8 

-  8.8 
7.9 
7.0 

-  6.2 
5.4 

4.6 

-  3.8 
3.1 
2.4 
1.7 

-  1.0 


KonL— The  nnmhen  in  oolamn  A  eorreepond  to  the  true  equinox  of  the  dfttei  in  eolmnn  X\  to 
the  mean  equinox  of  Jennnry  (H.O* 


Mean  Time 

of 

Sidereel  Noon. 


h      m       8 

7  18  34.47 
7  14  38.56 
7  10  42.65 

7  6  46.74 
7  2  50.82 
6  58  54.91 

6  54  59.00 
6  51  3.09 
6  47  7.18 

6  43  11.27 
6  39  15.36 
6  35  19.44 

6  31  23.52 
6  27  27.61 
6  23  31.70 

6  19  35.79 
6  15  39.87 
6  11  43.96 

6  7  48.05 
6  3  52.14 
5  59  56.22 

5  56  0.31 
5  52  4.40 
5  48    8.49 

5  44  12.57 
5  40  16.66 
5  36  20.75 

5  32  24.84 
5  28  28.92 
5  24  33.01 
5  20  37.10 

5  16  41.19 


DiiL  for  1  Hour, 

—  9«.8296. 

(Table  IL) 
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OBBBNWIOH  MBAN  TIME. 

i 

1 
1 

1 

3 

S 

THE  MOON'S 

SnaDIAXXTXB. 

HORIZONTAL 

PARALLAX. 

UPPSB  TBANSIT. 

▲OS. 

XVOOB* 

mdalfflit. 

Noon. 

DUr.  for 
IHoar. 

Hidnli^t. 

DUt  for 
t  Hoar. 

Horidlanof 
OrMDwiob. 

Die  for 
iHoar. 

KOOB. 

15  1^.4 
15  24.6 
15  32.7 

15  2d!5 
15  28.7 
15  36.6 

55  56.'7 

56  26.8 
56  56.5 

-1-1.95 
\M 
1.22 

1      ti 

56  11.7 

56  41.8 

57  10.9 

+1^26 
1.24 
1.19 

6 

0  41.8 

1  88.0 

m  ' 

2.28 
9.37 

d 
0.0 

1.0 
2.0 

4 
5 
6 

15  40.5 
15  47.8 
15  54.6 

15  44.2 
15  51.2 
15  57.8 

57  24.9 

57  51.8 

58  16.8 

+1.16 
1.09 
i.OI 

57  38.6 

58  4.5 
58  28.6 

+1.13 
1.05 
0.97 

2  35.6 
8  32.7 
4  27.9 

2.39 
2.34 
2.25 

3.0 
4.0 
5.0 

7 
8 
9 

16    0.9 
16    6.5 
16  11.3 

16    3.8 
16    9.0 
16  13.2 

58  39.9 

59  0.6 
59  18.0 

o.eo 

0.64 

58  50.6 

59  9.8 
59  25.0 

+o.a7 

0.73 
0.53 

5  20.5 

6  10.9 
6  59.8 

2.15 
2.07 
2.03 

6.0 
7.0 
8.0 

10 
11 
13 

16  14.7 
16  16.8 
16  15.7 

16  15.8 
16  16.4 
16  14.5 

59  30.6 
59  36.7 
59  34.5 

•fO.40 
•fO.IO 
-0.30 

59  34.6 
59  36.8 
59  29.8 

+0.26 

-0.10 

0.50 

7  48.5 

8  38.2 

9  30.2 

2.05 
2.12 
2.22 

9.0 
10.0 
11.0 

13 
14 
15 

16  12.5 
16    6.5 
15  58.0 

16    9.8 
16    2.5 
15  52.9 

59  22.6 
59    0.6 
58  29.3 

-0.71 
1.12 
1.47 

59  12.8 
58  46.0 
58  10.7 

-0.92 
1.31 
1.61 

10  25.0 

11  22.7 

12  22.1 

2.34 
2.44 
2.47 

12.0 
13.0 
14.0 

16 
17 
18 

15  47.5 
15  35.8 
15  23.9 

15  41.7 
15  29.8 
15  18.2 

57  50.7 
57    7.9 
56  24.2 

-1.71 
1.82 
1.79 

57  29.6 
56  45.9 
56    3.1 

-1.79 
1.82 
1.72 

13  21.2 

14  17.9 

15  10.6 

2.41 
2.28 
2.11 

15.0 
16.0 
17.0 

19 
90 

21 

15  12.7 
15    3.0 
14  55.5 

15    7.7 
14  59.0 
14  52.6 

55  43.1 
55    7.5 
54  39.7 

-1.61 
1.34 
0.97 

55  24.5 
54  52.5 
54  29.3 

-1.49 
1.16 
0.77 

15  59.2 

16  43.9 

17  25.7 

1.94 
1.80 
1.71 

18.0 
19.0 
20.0 

33 
23 
24 

14  50.5 
14  48.3 
14  49.1 

14  49.1 
14  48.3 
14  50.5 

54  21.4 
54  13.5 
54  16.2 

-4).56 
-0.11 
^.34 

54  16.1 
54  13.5 
54  21.4 

-0.33 

+0.12 

0.54 

18    5.8 

18  45.2 

19  25.1 

1.66 
1.66 
1.70 

21.0 
22.0 
23.0 

35 
36 
87 

14  52.6 

14  58.7 

15  6.8 

14  55.3 

15  2.5 
15  11.5 

54  29.1 

54  51.4 

55  21.2 

+0.75 
1.10 
1.37 

54  39.2 

55  5.5 
55  88.4 

+0.94 
1.25 
1.48 

20    6.7 

20  51.0 

21  39.0 

1.79 
1.92 
2.08 

24.0 
25.0 
26.0 

38 
39 
80 
81 

15  16.4 
15  26.8 
15  37.3 
15  47.1 

15  21.6 
15  32.1 
15  42.3 
15  51.5 

55  56.6 

56  34.9 

57  13.4 
57  49.2 

+1.66 
1.62 
1.66 
1.40 

56  15.6 

56  54.8 

57  81.8 

58  5.4 

+1.60 
1.61 
1.60 
1.29 

22  81.1 
28  27.1 

6 
0  25.5 

2.25 
2.38 

2.45 

27.0 

28.0 

29.0 

0.4 

83 

15  55.5 

15  59.0 

58  20.1 

*fl.l6 

58  88.1 

+1.02 

1  24.5 

2.47 

1.4 

204 


DECEMBER,  1891. 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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DECEMBER,  1891. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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11.26 
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11.315 
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11.535 
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11.688 
11.738 
11.787 
11.835 
11.881 
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19.017 
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19.109 
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OBBBNWIOH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RiffhtAaoenaloa. 

DIftfor 
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Difllfor 
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DULfor 
IMhrnte. 
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Difffoi 
IMfmite. 
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GBBENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCRNfilON  AND  DECLINATION. 
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13 

16  39  29.24 

9.9799 

23  36    0.1 

7.143 

14 

14  59  28.57 

1.9641 

16  12  34.5 

11.967 

14 

16  41  46.23 

9.9863 

23  43    5.2 

7.095 

15 

15     1  27.78 

1.9696 

16  2.3  48.7 

11.906 

15 

16  44    3.60 

9.9097 

23  50    3.1 

6.906 

16 

15    3  27.32 

1.9959 

16  34  59.2 

11.144 

16 

16  46  21.35 

9.9991 

23  56  53.8 

6.784 

17 

15    5  27.20 

9.0006 

16  46    6.0 

11.089 

17 

16  48  39.49 

9.3055 

24    3  37.2 

6.669 

18 

15    7  27.41 

941064 

16  57    9.0 

11.018 

18 

16  50  58.01 

9..1118 

24  10  13.2 

6.536 

19 

15    9  27.97 

9.C131 

17    8    8.2 

10.954 

19 

16  .'i3  16.90 

9.3180 

24  16  41.7 

6.413 

20 

15  11  28.87 

9.0170 

17  19    3.5 

10.886 

20 

16  55  36.17 

9.3943 

24  23    2.7- 

6.967 

21 

15  13  30.12 

9.0936 

17  29  54.8 

10.899 

21 

16  57  55.82 

9.3306 

24  29  16.1 

6.159 

22 

15  15  31.72 

94N97 

17  40  42.1 

10.754 

2*^ 

17    0  15.84 

9.3367 

24  35  21.8 

6.031 

23 

15  17  33.68 

9.0356 

17  51  2.K3 

10.645 

23 

17    2  36.22 

9.:M37 

24  41  19.8 

5.901 

24 

15  19  3.5.99 

9.0415 

S.18    2    4.3 

10.615 

24 

17    4  5(5.97 

9.3486 

S.24  47    9.9 

5.760 

— 
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GBBBNWIGH  MEA2S  TIME. 


THE  MOOirS  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Wgh4A«en.l.m  ,»|*  Jj^ 


I 


DeoliBAtion. 


Diillfor 
iMiaato 


TUESDAY  29. 


WEDNESDAY  30. 


0 

18    2  53.28 

8.4711 

8.26  24  56.9 

9.9n 

1 

18    5  2l.ti6 

9.4748 

26  27    8.8  ; 

9.110 

2 

18    7  50.27 

9.4787 

26  29  11.2 

1.960 

3 

18  10  19.10 

9.4883 

26  31    4.0 ! 

1.800 

4 

18  12  46.15 

9.4856 

26  32  47.2 ; 

1.640 

5 

18  15  17.40 

9.4809 

26  34  20.8 

1.460 

6 

18  17  46.a5 

9.4095 

26  35  44.8 

1.318 

7 

18  20  16.50 

9.4957 

26  36  59.0 

1.156 

8 

18  22  46..'» 

9.4967 

26  38    3.5 

OJP03 

9 

18  25  \6MA 

9.5016 

26  38  58.2  , 

0.830 

10 

18  27  46.52 

9JMH3 

26  39  43.1 

0.666 

11 

18  30  16.86 

AttV^R^V 

26  40  18.1 

0.S0I 

12 

18  32  47.35 

9.5004 

26  40  43.2 

0.336 

13 

18  3.-I  \7.m 

9.5118 

26  40  58.4 

0.170 

14 

18  37  48.77 

9JjI41 

26  41     3.6 

-0.004 

15 

18  40  19.68 

9.5109 

26  40  58.9 

+  0.169 

16 

18  42  50.71 

9.5181 

26  40  44.2 

0.390 

17 

18  45  21.85 

9.5100 

26  40  19.4 

0.497 

18 

18  47  53.10 

9J9I7 

26  39  44.5 

0.665 

19 

18  50  24.45 

QJM39 

26  38  59.6 

0.833 

20 

18  52  55.89 

9.5:246 

26  38    4.6 

IU»1 

31 

18  55  27.40 

9.5956 

26  36  59J> 

1.160 

22 

18  57  58S8 

9.5900 

26  35  44.3 

1.336 

2:) 

19    0  30.63 

9.5080 

26  34  19.0 

1.507 

24 

19    3    2.34 

9.5988 

S.26  .32  43.5 

1.676 

Hoar. 


Bisbt  A  scenaion. 


Diillfor 
IMinote. 


DocUnAtkn. 


DIftfor 

lliiBQtew 


THURSDAY  31. 


0 

b     m     • 
17    4  56J^ 

a 
9.3488 

S.24  47    9.9 

It 

5.760 

0 

ll       III       8 

19    3    2.34 

a 
9.5968 

8.26  32  43.5 

1.676 

1 

17    7  18.08 

9JS48 

24  52  52.1 

5.637 

1 

19    5  34.09 

9J^905 

26  30  57.9 

1.815 

2 

17    9  39.55 

9.3807 

24  58  26.3 

5.563 

2 

19    8    5.88 

9.5301 

26  29    2.1 

94)14 

3 

17  12    1.37 

9.3666 

25    3  52.4 

5.368 

3 

19  10  37.70 

9.5306 

26  26  5a2 

9.183 

4 

17  14  23.54 

9.3794 

25    9  10.4 

5.939 

4 

19  13    9.54 

9.5308 

26  24  40.1 

9.3D9 

5 

17  16  46.05 

9.3781 

25  14  20.2 

5.004 

5 

19  15  41.40 

9.5310 

26  22  13.9 

9.591 

6 

17  19    8.91 

9.3838 

25  19  21.7 

4.056 

6 

19  18  13.26 

9.5300 

26  19  37.6 

9.600 

7 

17  21  32.11 

9.3804 

25  24  14.9 

4.816 

7 

19  20  4.5. 1 1 

9.5308 

26  16  51.1 

S.850 

8 

17  23  55.64 

9.3046 

25  28  59.6 

4.674 

8 

19  23  16.96 

9.5306 

26  13  .54.5 

34)97 

9 

17  26  19.49 

9.4009 

25  33  35.8 

4.539 

9 

19  25  48.79 

9.5309 

26  10  47.8 

3.106 

10 

17  28  43.67 

9.4066 

25  38    3.5 

4.300 

10 

19  28  20.59 

9J>907 

26    7  31.0 

3.306 

11 

17  31    8.17 

9.4110 

25  42  22.6 

4.045 

11 

19  30  52;i6 

9.5901 

26    4    4.0 

3.534 

12 

17  33  32.99 

9.4J69 

25  46  32.9 

4.000 

12 

19  3:)  24.08 

9.5989 

26    0  26.9 

3.709 

13 

17  Sa  58.12 

9.4913 

25  50  34.5 

3.053 

13 

19  35  5.5.75 

9.5973 

25  56  39.8 

3.860 

14 

17  38  QSM 

9.4963 

25  54  27.3 

3.807 

14 

19  t38  27.36 

9.5969 

25  52  42.6 

44»6 

15 

17  40  49.27 

t^l9 

25  58  11.3 

3.658 

15 

19  40  58.90 

9.5951 

25  48  35.4 

4.903 

16 

17  43  15J29 

9.4361 

26    1  46.3 

3.508 

16 

19  43  30.37 

9.5938 

25  44  18.2 

4.370 

17 

17  45  41.60 

9.4408 

26    5  12.2 

3.357 

17 

19  46     1.75 

9.5SS3 

25  39  51.0 

4.536 

18 

17  48    8.19 

9.4454 

26    8  29.1 

3.906 

18 

19  48  33.04 

9.5006 

25  35  13.9 

4.701 

19 

17  50  35.05 

9.4400 

26  11  36.9 

34)53 

19 

19  51     4.23 

9.5180 

25  30  26.9 

4.867 

20 

17  53    2.18 

9.4544 

26  14  35.5 

9.800 

20 

19  53  35.31 

9.5179 

25  25  29.9 

54)39 

21 

17  55  29.58 

9.4587 

26  17  24.8 

9.744 

21 

19  56    6.29 

9.5153 

25  20  23.0 

6.106 

22 

17  57  57.23 

9.4690 

26  20    4.8 

9.580 

22 

19  58  37.15 

9.5139 

25  15    6.3 

5J66 

23 

18    0  25.13 

9.4671 

8.26  22  35.5 

9.434 

2:} 

20     1     7.88 

9.5110 

8.25    9  39.9 

5.599 

FRIDAY,  JANUARY  1,  1892. 
0  I   20    3  38.47 1    9.5067  8.25    4    3.7 1     5.664 


PHASES  OF  THE  MOON. 


J>  Find  Quarter .  .  Dec  8 
O  Full  Moon  ....  15 
<t   Lnst  Quarter  ....    22 


h  m 

5  13.2 

0  52.6 

17  386 


New  Moon     ....    30    15    19.8 


d  b 
<t  Perigee  •  •  •  .  Dec  11  6.1 
(T  Apogee 23     6.0 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

of  the 
nth. 

Kame  and  Direction 

Noon. 

P.  L. 
of 

Illh 

P.  L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

1" 

of  OLJect 

Diflf. 

Diff. 

Diff. 

Diff. 

o      /      // 

0  ^'    .il 

-  **       '       IL 

0         t          H 

2 

Suif 

W. 

12    7  25 

3044 

13  36  43 

3030 

15    6  18 

3018 

16  36    8 

9006 

Fomii]haiit 

E. 

70  52  40 

S866 

69  19  37 

9861 

67  46  28 

9856 

66  13  13 

9869 

a  Pegasi 

E. 

90  46  19 

9071 

89  17  34 

3061 

87  48  37 

3063 

86  19  30 

3046 

3 

Sun 

W. 

24    8  44 

9955 

25  39  53 

9945 

27  11  15 

9936 

28  42  48 

9097 

Fomulhnut 

E. 

58  26     1 

S844 

56  52  30 

9845 

55  19    0 

8847 

53  45  3:) 

9850 

a  Pegasi 

E. 

78  51  56 

3019 

77  22    7 

3017 

75  52  15 

3014 

74  22  20 

9014 

4 

Suri 

W. 

36  23  25 

9883 

37  56    5 

9875 

39  28  56 

9867 

41     1  57 

9859 

Fomalhaut 

E. 

45  59  55 

S889 

44  27  22 

9903 

42  55    7 

9990 

41  23  13 

9939 

a  Pegasi 

E. 

66  52  49 

3093 

65  23    5 

3098 

63  53  27 

3095 

62  2:3  58 

9044 

5 

Sow 

W. 

48  49  40 

9819 

50  23  43 

9811 

51  57  56 

9806 

53  32  18 

9797 

aPegaysi 
a  Arietis 

E. 

54  59  56 

3115 

53  32    5 

2i.n 

52    4  40 

3161 

50  37  44 

3189 

E. 

95    8  43 

9579 

93  29  10 

9565 

91  49  27 

9558 

90    9  34 

9551 

6 

Sow 

W. 

61  26  34 

9760 

63     1  54 

9753 

64  37  23 

9747 

66  13    I 

9740 

aArietis 

E. 

81  47  53 

9590 

80    7    7 

9515 

78  26  14 

9509 

76  45  13 

9504 

Aldebaran 

E. 

112    6  19 

9459 

110  24    8 

9459 

108  41  47 

9444 

106  59  15 

9438 

7 

Suff 

W. 

74  13  29 

9705 

75  50    2 

9698 

77  26  44 

9699 

79    3  34 

9086 

a  Aqiiihe 

W. 

44  24  42 

4517 

45  28  19 

4383 

46  33  56 

4S60 

47  41  26 

4150 

a  Arietis 

E. 

68  18  29 

94» 

66  36  51 

9479 

64  55    8 

9476 

63  13  21 

9474 

Aldebarau 

E. 

98  24  II 

9404 

96  40  42 

9398 

94  57    4 

9391 

a3  13  17 

99H5 

8 

Suff 

W. 

87    9  55 

9654 

88  47  37 

S648 

90  25  27 

9649 

92    3  25 

9636 

a  Aqiiilse 

W. 

53  42  57 

379a 

54  59  21 

3656 

56  16  55 

3596 

57  735  31 

3541 

a  Arietis 

E. 

54  43  47 

9468 

53     1  49 

9470 

51   19  5:3 

9479 

49  38    0 

9474 

Aldebaran 

E. 

84  32  10 

9356 

82  47  32 

9350 

81     2  45 

9345 

79  17  51 

9330 

D 

Sun 

W. 

100  15  12 

9608 

101  53  56 

9603 

103  32  47 

'    9^98 

105  11  45 

9593 

a  Aquilte 

W. 

64  22  35 

3394 

65  46  19 

3989 

67  10  43 

3959 

68  35  43 

3931 

Foinalhaut 

W. 

29  31     8 

3044 

31     0  26 

8965 

32  31  2*2 

9897 

34    3  45 

9837 

Jupiter 

W. 

17  27  47 

9117 

19  10  58 

9397 

20  54  37 

9380 

22  38  40 

8366 

a  Arietis 

E. 

41   10    6 

9509 

39  29    5 

9591 

37  48  21 

9537 

36    7  59 

9556 

Aldebarun 

E. 

70  31  32 

9316 

08  45  56 

931^ 

67    0  14 

9309 

65  14  27 

9304 

Pollux 

E. 

114  35  25 

9968 

112  49    8 

9*383 

111    2  43 

9978 

109  16  11 

9974 

10 

Sun 

W. 

113  28    8 

9579 

1 15    7  42 

S569 

116  47  20 

9565 

118  27    3 

8569 

aAquiIss 

W. 

75  48  14 

3191 

77  15  58 

3105 

78  44     1 

3091 

80  12  21 

3079 

Fomulhaut 

W. 

42    2    6 

9633 

43  40  16 

9606 

45  19    3 

9581 

46  58  24 

9559 

Jupiter 

W. 

31  23    6 

9390 

:«    8  37 

9313 

34  54  17 

9307 

36  40    6 

9309 

Aldebaran 

E. 

56  24  18 

9991 

54  38    6 

9989 

52  51  51 

9988 

51     5  34 

9968 

Pollux 

E. 

100  21  55 

9953 

98  34  4() 

9949 

96  47  32 

9946 

95    0  13 

9943 

]1 

Sun 

W. 

126  46  34 

9551 

128  26  .% 

9550 

130    6  40 

9550 

131  46  44 

9549 

a  Aquilie 

W. 

87  37    4 

3043 

89    6  23 

3049 

JK)  35  44 

3041 

92    5    6 

9043 

Fomalhaut 

W. 

55  21  51 

9478 

57    3  35 

9467 

58  45  35 

9457 

60  27  49 

9448 

Jupiter 

W. 

45  30  52 

9983 

47  17  16 

9-281 

49    3  43 

9979 

50  50  13 

9278 

a  Pegasi 

W. 

40    3  34 

3308 

41  27  36 

3931 

42  53    8 

3164 

44  20    0 

9105 

Aldebaran 

E. 

42  14  16 

9994 

40  28    8 

9998 

38  42    6 

9309 

36  56  10 

8909 

Pollux 

E. 

86    2  37 

9939 

84  14  57 

9->:n 

8>  27  15 

9930 

80  39  82 

9990 
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- 

GREENWICH  MEAN  TIMR. 

LUNAR  DISTANCES. 

1 

h 

4 

^ 

Namo  Mid  DlrteUon 
of(M4«ct 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diit 

XVDPi 

P.L. 

of 

Dift 

XXIh 

P.L. 

of 

Diff. 

r 

3 

Sun 

W. 

1^    6  13 

8996 

O             t            01 

19  36  31 

9965 

0          /          M 

21    7    3 

997S 

2^37  47 

8965 

Fomalhaut 

E. 

64  39  53 

3849 

63    6  29 

9847 

61  33    2 

9845 

59  59  32 

9844 

aPegasi 

E. 

84  50  14 

3039 

83  20  50 

3033 

81  51  18 

3098 

80  21  40 

3093 

3 

Svrf 

W. 

30  14  33 

9918 

31  46  29 

9909 

33  18  37 

9900 

34  50  56 

8809 

Fomalhaut 

E. 

52  12  10 

9855 

50  38  53 

8860 

49    5  43 

9868 

47  32  43 

98n 

a  Pegasi 

E. 

72  52  24 

3014 

71  22  28 

3014 

69  52  32 

3016 

68  22  39 

3018 

4 

Sow 

W. 

42  35    9 

8851 

44    8  31 

8848 

45  42    4 

9835 

47  15  47 

0897 

Fomalhaut 

E. 

39  51  44 

9963 

:)8  20  45 

8990 

»>  50  20 

3094 

35  20  37 

3063 

aPegaai 

E. 

60  54  40 

3055 

59  25  35 

3066 

57  56  44 

3060 

56  28  10 

3096 

5 

Suit 

W. 

55    6  50 

8789 

56  41  32 

9789 

58  16  23 

• 

977S 

59  51  24 

9768 

aPe^i 
a  Arietis 

E. 

49  II  22 

3991 

47  45  38 

3958 

46  20  37 

9990 

44  56  24 

3345 

E. 

88  29  32 

9544 

86  49  20 

9538 

85    9    0 

9539 

83  28  31 

9596 

r> 

Sun 

W. 

67  48  48 

9733 

69  24  44 

9785 

71     0  50 

9710 

72  37    5 

9719 

a  Arietis 

E. 

75    4    5 

9499 

73  22  50 

9494 

71  41  29 

9490 

70    0    2 

9486 

Aldebaran 

E. 

105  16  34 

9431 

101  33  43 

8494 

101  50  42 

9417 

100    7  31 

9410 

7 

Son 

W. 

80  40  33 

9679 

82  17  41 

9673 

83  54  57 

9066 

85  32  22 

9660 

aAquiln 

W. 

48  50  40 

4047 

50    1  33 

3955 

51   13  57 

3670 

52  27  47 

3799 

a  Arietis 

E. 

61  31  31 

9479 

59  49  38 

9470 

58    7  42 

9469 

56  25  45 

9468 

Altlebaraii 

E. 

91  29  21 

9379 

89  45  16 

8373 

88     1     2 

9367 

86  16  40 

9369 

8 

Son 

W. 

93  41  31 

9630 

95  19  45 

8095 

96  58    6 

9619 

98  36  35 

9613 

a  Aquilw 

W. 

58  55  13 

3490 

60  15  48 

3443 

61  37  16 

3460 

62  59  33 

3360 

a  Arietis 

E. 

47  56  10 

9478 

46  14  26 

9483 

44  32  49 

9490 

42  51  22 

9498 

Aldebaran 

.E. 

77  3-2  49 

itJJb 

75  47  40 

8330 

74    2  24 

93SS 

72  17     1 

9391 

9 

Son 

W. 

106  50  49 

9588 

108  30    0 

9584 

110    9  17 

9580 

111  48  40 

9576 

aAquilw 

W. 

70     1   16 

3904 

71  27  20 

3180 

72  53  53 

3158 

74  20  52 

3139 

Fomjilhaiit 

W. 

a5  37  25 

9785 

37  12  12 

9740 

.38  47  59 

9700 

40  24  39 

9065 

Jo  PITER 

w: 

24  23    3 

S355 

26    7  43 

8344 

27  52  38 

9335 

29  37  46 

9397 

a  Arietis 

E. 

34  28    3 

9579 

3^2  48  39 

8606 

31     9  52 

9640 

29  31  51 

9679 

Aldebaran 

E. 

6:)  28  34 

9301 

61  42  3<) 

9U06 

59  56  :i4 

9996 

58  10  28 

9999 

Pollux 

E. 

107  29  33 

9309 

105  42  48 

9964 

103  55  56 

9960 

102    8  58 

9957 

'  10 

Son 

W. 

120    6  50 

9559 

121  46  41 

SU6 

123  26  30 

9564 

125    6  34 

9553 

a  AquilflB 

W. 

81  40  56 

3060 

83    9  44 

3060 

84  38  43 

3053 

86    7  50 

3047 

Fomalhaut 

W. 

48  38  16 

9538 

50  18  a5 

9591 

51  59  19 

9505 

53  40  25 

9491 

Jupiter 

W. 

:»  26    3 

8997 

40  12    7 

9993 

41  58  17 

9969 

43  44  :» 

9986 

Aldebaran 

E. 

49  19  17 

8988 

47  3:1    0 

8988 

45  46  43 

9960 

44    0  28 

8991 

Pollux 

E. 

93  12  49 

8940 

91  25  21 

9938 

89  37  50 

9835 

87  50  15 

9933 

11 

Son 

W. 

13:)  26  49 

3549 

]:)5    6  54 

9550 

i:)6  46  58 

9&5I 

138  27     1 

9509 

a  Aqiiilie 

W. 

93  34  26 

3045 

95    3  43 

3050 

96  3*2  54 

3056 

!)8     1  58 

3064 

Fomalhaut 

W. 

62  10  15 

9441 

63  52  52 

9434 

65  a5  38 

8490 

67  18  32 

9494 

JOPITBR 

W. 

52  36  45 

8977 

54  23  18 

9977 

56    9  52 

8976 

57  56  27 

99n 

i 

aPecasi 
Aldeiianin 

W. 

45  48    3 

3089 

47  17  11 

3005 

48  47  17 

8064 

50  18  15 

9897 

E. 

:»  10  23 

9315 

33  24  46 

9395 

31  .'»  23 

8336 

29  54  16 

9350 

* 

Pollux 

E. 

18  51  47 

9899 

77    4    2 

9899 

75  16  17 

8999 

73  28  33 

9930 
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OBBBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

12 

Niiino  and  Direction 

Noon. 

or 

lllb. 

of 

Vfh. 

of 

TXM 

of 

of  Object. 

ma. 

Dur. 

Diff. 

DliL 

a  Aqiiilie 

W. 

O        1        li 

99  30  52 

3074 

100  59  33 

3086 

1022^    5 

3100 

103  5^  10 

3115 

Fomnlhaiit 

W. 

69    1  33 

9490 

70  44  39 

9418 

72  27  48 

9416 

74  11     0 

9415 

Jupiter 

w. 

59  43     1 

aan 

61  29  34 

9978 

63  16    6 

9980 

65    2  35 

9983 

a  Pegnsi 

w. 

51  50    0 

9804 

53  22  26 

9665 

54  55  30 

9830 

56  29    7 

9817 

PoHtix 

E. 

71  40  50 

9931 

69  53    9 

9333 

68    5  30 

9835 

66  17  54 

9937 

Regtilus 

E. 

107  58  28 

9944 

106  11     6 

9945 

404  23  45 

9947 

102  36  27 

9948 

13 

Forniilhaiit 

W. 

82  46  57 

9499 

84  :^    0 

9496 

86  12  57 

9431 

87  55  48 

9436 

JCPITER 

W. 

73  54    0 

9999 

75  40     1 

9304 

77  25  55 

9309 

79  11  41 

9315 

a  Pegiisi 

W. 

64  23  23 

9741 

65  59    8 

9733 

67  35    4 

9796 

69  11    9 

9791 

a  Arietifl 

W. 

20  59  23 

3096 

22  29    3 

9994 

24    0  52 

9649 

25  34  25 

9776 

Pollux 

E. 

57  21     2 

9956 

55  33  57 

9961 

53  47    0 

8966 

52    0  11 

9979 

Regit  liiR 

E. 

93  40  53 

9966 

91  54    3 

9970 

90    7  20 

9975 

88  20  44 

9981 

14 

Foiiialhfiiit 

W. 

96  27  50 

9474 

98    9  40 

9483 

99  51  17 

9494 

101  32  39 

9505 

JUPITRR 

W. 

87  58  14 

9350 

89  43    0 

9358 

91  27  35 

8367 

93  11  57 

9376 

a  PegfiKi 

W. 

77  12  40 

9716 

78  48  58 

9719 

80  25  12 

9794 

82     1  20 

9730 

*M  Arietis 

W. 

33:«  54 

9599 

35  17  50 

9583 

36  57    8 

9570 

:)8  36  44 

9561 

Pollux 

E. 

43    8  29 

9300 

41  22  43 

9317 

39  37    9 

9397 

37  51  49 

8337 

Regulus 

E. 

79  30    6 

9316 

77  44  30 

9395 

75  59    7 

9334 

74  13  57 

9343 

15 

Jdpitbr 

W. 

101  50  15 

9499 

103  33    9 

9441 

105  15  46 

9453 

106  58    6 

9465 

aPegasi 

W. 

89  59  40 

9773 

91  34  43 

9786 

93    9  30 

9798 

94  44    0 

9819 

a  Arietis 

W. 

46  56  55 

9547 

48  37    3 

9550 

50  17    7 

9553 

51  57    6 

9558 

Pollux 

E. 

29    8  58 

9304 

27  25  14 

9408 

25  41  50 

9499 

2ii  58  46 

9437 

Reffulus 
8pica 

E. 

65  31  40 

9306 

63  48    0 

9408 

62    4  36 

9490 

60  21  30 

9433 

E. 

119  34  32 

9398 

117  50  55 

9410 

116    7  34 

9490 

114  24  28 

9433 

16 

JUPITBR 

W. 

115  25  17 

9531 

117    5  47 

9545 

118  45  57 

9560 

120  25  47 

9574 

a  Peputf 
a  Arietis 

W. 

102  31  35 

9896 

104    3  59 

9916 

105  35  57 

9937 

107    7  29 

9959 

W. 

60  14  55 

9506 

61  53  55 

9606 

63  32  42 

9617 

65  11  14 

9697 

AldeUarau 

W. 

29  34  29 

9590 

31   13  38 

9503 

32  52  42 

9589 

34  31  39 

9604 

Regulus 

E. 

51  50  39 

9ri09 

50    928 

9516 

48  28:i7 

9531 

46  48    7 

9547 

Spica 

E. 

105  53  12 

9404 

104  11  50 

9S07 

102  30  47 

.  9591 

100  50    3 

9535 

17 

a  Arietis 

W. 

73  20    2 

9680 

74  56  57 

9709 

76  33  34 

9715 

78    9  54 

9781 

Aldebaran 

W. 

42  43  49 

9651 

44  21  35 

9669 

45  59    6 

9674 

47  36  21 

9887 

Re^uhiB 
Spica 

E. 

38  31   11 

9630 

36  52  57 

9649 

35  15    8 

9667 

33  37  44 

9686 

E. 

92  31   13 

9606 

90  52  26 

9691 

89  14    0 

9636 

87  a5  54 

9651 

18 

a  Arietis 

W. 

86    6  53 

9801 

87  41  20 

9615 

89  15  29 

9899 

90  49  19 

9846 

Aldclmran 

W. 

55  38  23 

9790 

57  13  56 

9764 

58  49  11 

9777 

60  24    9 

9791 

Spica 

E. 

79  30  26 

9798 

77  54  21 

9741 

76  18  35 

9756 

74  43    9 

»ni 

19 

a  Arietis 

W. 

98  33  43 

9017 

100    5  40 

9931 

101  37  19 

9946 

103    8  40 

9960 

Aldelmran 

W. 

68  14  36 

9657 

69  47  50 

9899 

71  20  48 

9889 

72  53  30 

9805 

Pollux 

W. 

23  59  20 

9845 

25  32  50 

98B6 

27    6    5 

9868 

28  39    5 

9879 

Spica 

E. 

66  50  48 

9843 

65  17  16 

9867 

63  44    2 

9871 

62  11    6 

9884 

Sun 

E. 

131  20  34 

3199 

129  54  24 

3914 

128  28  31 

3997 

127    2  54 

3941 

20 

AldelNiran 

W. 

80  33    3 

9954 

82    4  13 

9965 

83  35  10 

9078 

an    5  53 

«9986 

Pollux 

W. 

36  20  30 

9935 

37  52    5 

9946 

39  23  26 

9965 

40  54  35 

9966 

XVI. 
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OBEENWICH  MEAN  TTMK. 

LUNAR  DISTANCES. 

Nmim  and  Direction 
of  Ol^eci. 

Midnight. 

P.L. 

of 

DiiT. 

3133 

XVh. 

106  51  30 

P.L. 

of 

Diff. 

3154 

XVlUh. 

P.L. 
of 

XXlh. 

P.L. 

of 

Dtfll 

a  Aquiln 

W. 

105  24     1 

10^  1^  34 

8177 

109  45  11 

3903 

'  Fomalliaut 

W. 

75  54  13 

9415 

77  37  26 

9415 

79  20  39 

9417 

81     3  50 

9410  ' 

JUPTTKR 

W. 

66  49    0 

3985 

68  35  22 

9987 

70  21  40 

9991 

72    7  53 

9905 

aPegasi 

W. 

58    3  13 

S707 

59  37  45 

9780 

61   12  39 

9765 

62  47  53 

9753 

Pollux 

E. 

64  30  22 

»40 

62  42  54 

9943 

60  55  31 

0947 

59    8  13 

9951 

Regulim 

E. 

100  49  11 

9951 

99     1  59 

9954 

97  14  52 

9958 

95  27  50 

9961 

13 

Fomalhaut 

W. 

89  :)8  32 

9449 

91  21     7 

9449 

93    332 

94S6 

94  45  47 

9485; 

JUPITSE 

W. 

80  57  19 

9391 

82  42  48 

9398 

84  28    7 

9335 

86  13  16 

8349 

a  Pe^si 
a  Aiietifi 

W. 

70  47  21 

9717 

72  23  38 

9715 

73  59  58 

9714 

75  36  19 

9714 

W. 

27    9  24 

9794 

28  45  3-^ 

9681 

30  22  37 

9648 

32    0  27 

96^1 

Pollux 

E. 

50  13  30 

9979 

48  26  59 

9965 

46  40  38 

9983 

44  54  28 

9300 

Regulus 

E. 

86  34   17 

9987 

84  47  59 

9904 

83    1  51 

9901 

81  15  53 

9300  \ 

14 

Fomalliaut 

W. 

103  13  45 

9517 

104  54  34 

9530 

106  35    6 

9543 

106  15  19 

9550 

JUPITEA 

W. 

94  56    6 

9388 

9f>  40     1 

9306 

98  23  41 

9407 

100    7    6 

9418 

a  Pegaai 

W. 

83  37  20 

9736 

85  13  12 

9744 

86  48  53 

9753 

88  24  23 

97C3 

aArietis 

W. 

40  16  a3 

9553 

41  56  32 

9549 

43  36  37 

9516 

45  16  46 

9546 

Pollux 

E. 

:^    6  44 

8347 

34  21  53 

9358 

32  37  18 

9360 

30  52  59 

8389 

IleguluN 

E. 

72  29    0 

8353 

70  44  18 

9363 

68  59  50 

9373 

67  15  37 

8384 

15 

Jupiter 

W. 

108  40    9 

94n 

no  21  54 

9401 

112    3  20 

9504 

113  44  28 

9517 

a  Pei^aai 

W. 

96  18  12 

9897 

97  52    5 

9843 

99  25  37 

9860 

100  58  47 

98n 

a  Arietis 

W. 

53  36  59 

9564 

55  16  43 

9571 

56  56  18 

9579 

58  a5  42 

95(<7 

1 

Pollux 

E. 

2^2  16    4 

9453 

20  .33  45 

9470 

18  51  50 

9480 

17  10  21 

9510 

i 

ReKiihiK 

E. 

58  38  42 

9448 

56  56  13 

9450 

55  14    2 

947) 

53  32  11 

9487 

SE^pica 

E. 

112  41  39 

9443 

no  59    6 

9455 

109  16  50 

9468 

107  34  52 

9481 

1  '^ 

JUPITBR 

W. 

122    5  17 

S:i89 

12:)  44  27 

9604 

125  23  16 

9690 

127    1  44 

9636 

a  Pe^i 
aArietis 

W. 

108  38  33 

9989 

no    9    8 

3005 

111  39  14 

3031 

113    8  48 

3057 

1 

W. 

66  49  32 

9638 

68  27  34 

9651 

70    5  20 

9663 

71  42  49 

9675 

1 

Aldebaran 

W. 

36  10  28 

9619 

37  49    7 

9691 

:«>  27  34 

9630 

41     5  48 

9640 

1 

Ref^ulus 
Hpica 

E. 

45    7  59 

9563 

43  28  13 

9579 

41  48  49 

9506 

40    9  48 

9613 

1 

E. 

99    9  38 

9548 

97  29  32 

9563 

95  49  46 

9577 

94  10  19 

9509 

,  17 

a  ArietiH 

W. 

79  45  55 

9743 

81  21  :)8 

9757 

82  57    2 

9779 

84  32    7 

9786 

1 

Aldebaran 

W. 

49  13  19 

9899 

50  50    0 

9711 

52  26  25 

9794 

54    233 

9738 

Re{(ulu8 
Spica 

E. 

32    0  45 

9706 

30  24  13 

9796 

28  48    8 

9748 

27  12  32 

9770 

E. 

a5  58    8 

9666 

84  20  42 

9681 

82  43  37 

9605 

81    6  51 

9711 

18 

a  Arietis 

W. 

92  22  49 

9859 

93  56    0 

9873 

95  28  53 

9888 

97    1  27 

9009 

Aldebaran 

^. 

61  58  49 

9804 

6:)  33  12 

9818 

65    7  17 

9831 

66  41    5 

9844 

Spica 

E. 

73    8    3 

9785 

71  as  16 

9800 

69  58  48 

9815 

68  24  39 

9808 

19 

aArietis 

W. 

104  39  43 

9974 

105  10  28 

9088 

107  40  56 

3009 

109  11    6 

9016 

Aldebaran 

W. 

74  25  55 

9007 

75  58    5 

9990 

77  29  59 

9931 

79    1  38 

8049 

Pollux 

W. 

30  II  51 

9801 

31  44  22 

9001 

3:)  16  3!l 

9919 

34  48  42 

9094 

1 

Spica 

E. 

60  38  27 

9806 

59    6    6 

9911 

57  34     1 

9094 

56    2  12 

9937 

1 

1 

Soif 

E. 

125  37  33 

3955 

124  12  29 

3966 

122  47  40 

3989 

121  23    7 

tMK> 

ao' 

Aldebaran 

W. 

86  36  24 

9906 

88    6  42 

3005 

89  36  48 

3014 

91     6  43 

9094 

Pollux 

w. 

42  25  31 

9975 

43  56  15 

9984 

45  26  48 

9083 

46  57    9 

3001 
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OBBBNWIGH  MBAN  TIlfE. 

LUNAR  DISTANCES. 

• 

20 

If  MDO  and  Direotion 

NOOD. 

P.L. 
of 

mil. 

P.L. 
of 

Vlh. 

P.L. 
of 

1» 

P.L. 
of 

of  OliiJect. 

Diif. 

Biff. 

Diff. 

Dur 

Spica 
Mars 

E. 

O         1         tt 

54  30  40 

9949 

o      t      n 

52  59  23 

9969 

3        #        #« 

51  28  22 

9973 

0      «      /# 

49  57  35 

9085 

E. 

69  30  18 

3154 

68    3  14 

3167 

66  36  25 

3178 

65    9  49 

3189 

Sun 

E. 

119  58  50 

3307 

118  34  47 

3310 

117  10  58 

3331 

115  47  22 

3343 

21 

Aldebarnn 

W. 

92  3(5  26 

3039 

94    5  59 

3040 

95  S5  22 

3048 

97    4  35 

3056 

Pollux 

w. 

48  27  20 

3000 

49  57  21 

3018 

51  27  12 

3095 

52  56  54 

9039 

Spica 
Mars 

E. 

42  27  15 

3030 

40  57  51 

3050 

39  28  40 

3060 

37  59  41 

3070 

E. 

57  59  58 

3938 

56  31  34 

3946 

55    9  19 

3954 

53  44  14 

3961 

Sun 

E. 

108  5*2  31 

3393 

107  30    7 

3401 

106    7  52 

3400 

104  45  46 

3418 

22 

Aldebaran 

W. 

104  28  37 

3080 

105  57    4 

9090 

107  25  26 

3005 

108  53  42 

9006 

Pollux 

W. 

60  23  27 

3059 

61  5-2  27 

3064 

63^1  21 

3067 

64  50  11 

3070 

Regiiliis 

W. 

24  25    7 

31.38 

25  52  31 

3134 

27  19  59 

3131 

28  47  3! 

3198 

Spica 

E. 

30  J^  48 

3119 

29  10    2 

3199 

27  42  28 

3141 

26  15    8 

3153 

Mars 

E. 

46  40  47 

3991 

45  16  25 

3996 

43  52    9 

3300 

42  27  58 

3304 

Aiitares 

E. 

76  18  16 

3063 

74  49  21 

3067 

73  20  31 

3071 

71  51  46 

3074 

Sun 

E. 

97  57  21 

3449 

96  36    0 

3454 

95  14  44 

3458 

93  53  33 

3469 

23 

Aldebaruii 

W. 

116  14    4 

3111 

117  42    0 

3119 

119    9  55 

3113 

120  37  49 

3114 

Pollux 

W. 

72  13  35 

3076 

73  42  11 

3079 

75  10  46 

3078 

76  39  22 

3078 

Regulus 

W. 

36    5  59 

3116 

37  3:J  49 

3114 

39    1  42 

3111 

40  29  38 

3108 

Mars 

E. 

35  27  49 

3313 

34    3  52 

3313 

32  39  56 

3313 

31  16    0 

3319 

Antares 

E. 

64  28  51 

3084 

63    0  22 

3084 

61  31  53 

3085 

60    3  25 

3084 

Sun 

E. 

87    8  26 

3471 

85  47  30 

3479 

64  26  35 

3471 

83    5  39 

3471 

24 

Pollux 

W. 

84    2  48 

3066 

85  31  39 

3063 

87    0  34 

9068 

88  29  35 

3054 

Regulus 

W. 

47  50  19 

3089 

49  18  42 

3084 

50  47  11 

3079 

52  15  46 

3073 

Antares 

E. 

52  40  43 

3075 

51   12    3 

3079 

49  43  19 

3068 

48  14  30 

3065 

Hun 

E. 

76  20  38 

3460 

74  59  29 

3455 

73  38  15 

3459 

72  16  57 

3446 

25 

Pollux 

W. 

95  56  14 

3094 

97  25  57 

3017 

98  55  49 

3009 

100  25  50 

9001 

Regulus 

W. 

59  40  33 

3040 

61    9  56 

3039 

62  39  29 

9094 

64    9  12 

9016 

Autares 

E. 

40  49    6 

3039 

39  19  42 

3033 

37  50  10 

9096 

36  20  30 

9091 

Sun 

E. 

65  28  53 

3415 

64    6  54 

3408 

62  44  46 

3400 

61  22  29 

3309 

2G 

Pollux 

W. 

107  58  35 

9956 

109  29  43 

OQJil 

111     1     4 

9935 

112  32  38 

91M5 

Regulus 

W. 

71  40  34 

9968 

73  11  27 

9958 

74  42  3:3 

9947 

76  13  52 

9936 

Spica 

w. 

18    0  41 

3109 

19  28  40 

3078 

20  57  16 

9059 

22  26  25 

3096 

Antares 

E. 

28  50    9 

9986 

27  19  39 

9981 

25  49    2 

9074 

24  18  17 

9969 

Sun 

E. 

54  28  31 

3343 

53    5    9 

3333 

51  41  36 

3399 

50  17  50 

3319 

27 

Regulus 
Spica 

W. 

83  54    2 

9878 

85  26  49 

9866 

86  59  52 

9653 

88  33  11 

9841 

W. 

29  59  20 

9991 

31  31     9 

9907 

33    3  19 

0690 

34  35  51 

9874 

Sun 

E. 

43  15  43 

3953 

41  50  36 

3941 

40  25  15 

tUmO 

38  59  :]9 

3916 

28 

Regulus 

W. 

96  2.3  53 

9778 

97  58  52 

9763 

99  34    6 

9750 

101    9  41 

9737 

Spica 

W. 

42  23  38 

9795 

43  58  12 

9780 

45  33    6 

9766 

47    8  19 

9750 

Sun 

E. 

31  48    2 

3155 

30  20  59 

3144 

28  53  43 

3133 

27  26  14 

3193 

29 

Regulus 

W. 

109  II  47 

9679 

110  49    4 

9660 

112  26  38 

9647 

114    4  29 

9635 

Spica 

W. 

55    9  16 

9679 

56  46  24 

9665 

58  23  51 

9651 

60     1  37 

9638 

1 

tivn 

E. 

20    6    0 

3086 

18  37  a3 

3086 

17    9    6 

3088 

15  40  42 

3097 

vv^in. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCRfl. 

s. 

P.L. 

P.L. 

P.L. 

P.L. 

Kame  aad  Dlreatlon 

OfOl^jMt. 

MidnighL 

of 

XVii. 

of 

Dim 

XVIlIb. 

of 

Diir. 

XXlb. 

of 

Dlff. 

90 

Spica 
Maes 

E. 

4I27    3 

S996 

46  56  45 

3008 

45  36  ii 

8018 

43  5^53 

3099 

E. 

63  43  U7 

3199 

63  17  17 

3900 

60  51  19 

8890 

59  35  33 

3999 

Sun 

E. 

114  34    0 

3353 

113    0  50 

3364 

111  37  53 

3374 

no  15   6 

3384 

21 

Aldebann 

W. 

98  33  39 

3009 

100    3  S5 

3080 

101  31  33 

3075 

103    0    3 

8080 

Pollux 

W. 

54  36  37 

3038 

55  55  53 

3044 

57  35  11 

S06O 

58  54  33 

3056 

Spica 
Maes 

E. 

36  30  55 

3060 

35    3  31 

3080 

a3  33  58 

3099 

33    5  47 

3109 

E, 

53  19  17 

3989 

50  54  3i) 

3975 

49  39  48 

3981 

48    5  14 

3987 

Son 

E. 

103  33  50 

3495 

10-2    3    3 

3431 

• 

100  40  31 

3438 

99  18  48 

3444 

39 

Aldebaran 

W. 

110  31  54 

3109 

111  50    1 

3105 

113  18    5 

3107 

114  46    6 

3110 

Pollux 

W. 

66  18  57 

3073 

67  47  40 

3075 

69  16  30 

3077 

70  44  58 

3078 

Regius 

Spica 

Maes 

W. 

30  15    7 

3195 

31  43  46 

3193 

33  10  38 

3I9I 

34  38  13 

3110 

E. 

34  48    3 

3168 

33  31   13 

3181 

31  54  40 

3198 

30  38  38 

3918 

£. 

41    3  51 

3308 

39  39  47 

3300 

38  15  46 

3311 

36  51  47 

3319 

Antans 

£. 

70  23    5 

3078 

68  54  38 

3079 

67  35  53 

3089 

65  57  31 

3063 

Sun 

E. 

93  33  36 

3484 

91  11  33 

3487 

89  50  31 

3470 

88  39  33 

3471 

33 

Aldebaran 

W. 

133    5  43 

3114 

133  a3  35 

3113 

135     1  39 

3119 

136  39  34 

3111 

Pollux 

W. 

78    7  59 

3077 

79  36  37 

3074 

81    5  18 

3073 

8334     1 

3089 

Regulus 

W. 

41  57  38 

3106 

43  35  41 

310! 

44  53  49 

3008 

46  33    1 

3093 

Maes 

E. 

39  53    3 

3311 

38  38    3 

3308 

37    4     1 

3306 

35  39  57 

3304 

Antares 

E. 

58  34  56 

3083 

57    6  36 

3089 

55  37  54 

3080 

54    9  30 

3078 

Son 

E. 

81  44  43 

9470 

803:3  45 

3469 

79    3  46 

3468 

77  41  44 

3463 

34 

Pollux 

W. 

89  58  41 

3048 

91  37  54 

3043 

93  57  13 

3037 

94  36  40 

3031 

Regulus 

W. 

53  44  38 

3068 

55  13  17 

3081 

56  43  14 

3055 

58  II  19 

3047 

Antares 

E. 

46  45  37 

3060 

45  16  39 

3055 

43  47  34 

3050 

43  18  33 

3045 

Sun 

E. 

70  55  33 

3441 

69  34    3 

3436 

68  13  37 

3430 

66  50  44 

3493 

35 

Pollux 

W. 

101  56     1 

9903 

10:)  36  33 

9985 

104  56  55 

9075 

106  37  39 

9965 

Regulus 

W. 

65  39    5 

3008 

67    9  10 

9997 

68  3!)  36 

9988 

70    9  54 

9978 

Autares 

E. 

34  50  43 

3014 

33  30  47 

3007 

31  50  43 

3000 

30  30  30 

9903 

Sun 

E. 

60    0    3 

3389 

58  37  36 

3373 

57  14  39 

3364 

55  51  41 

3363 

36 

Pollux 

W. 

114    4  35 

9914 

115  36  36 

9909 

117    8  43 

9681 

118  41  13 

9880 

Reffulus 
Spica 

W. 

77  45  35 

9995 

79  17  13 

9913 

60  49  14 

9909 

83  31  30 

9890 

W. 

33  56    6 

3003 

35  36  15 

9981 

36  56  53 

9081 

38  37  54 

9949 

Ajitares 

E. 

33  47  36 

9965 

31  16  39 

9989 

19  45  39 

9961 

18  14  37 

9969 

Son 

H. 

48  Sil  53 

3300 

47  39  40 

3988 

46    5  15 

3978 

44  40  36 

3905 

37 

Re|pilu8 
Spica 

W. 

90    6  46 

9898 

91  40  38 

9815 

93  14  46 

9809 

94  49  11 

9780 

W. 

3^;    8  43 

9858 

37  41  56 

9849 

39  15  30 

9898 

40  49  34 

9811 

Son 

E. 

37  33  49 

3904 

36    7  44 

3191 

34  41  34 

3179 

33  14  50 

3168 

38 

Regulus 
Spica 

W. 

103  45  33 

9794 

104  31  40 

9711 

105  58    5 

98M 

107  34  47 

9686 

W. 

48  43  53 

9730 

50  19  44 

9791 

51  55  56 

9707 

53  33  37 

9693 

Son 

E. 

35  58  33 

3114 

34  30  39 

3100 

33    335 

3097 

31  34  33 

3000 

39 

Regulus 
Sp&a 

W. 

115  43  37 

9093 

117  31     1 

9810 

118  59  43 

9509 

130  38  39 

9586 

W. 

61  39  41 

9094 

63  18    3 

9811 

64  56  43 

9988 

66  35  41 

9686 

Sun 

E. 

14  13  39 

3114 

13  44  37 

3144 

11  17  31 

3193 

9  51    3 

3997 
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GBEBNWIOH  MBAX  TIME. 

JANUABT. 

FEBRUARY. 

• 

1 

o 

1 

Apparent 

mght 
▲aoension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
OeoUnation. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
PMamge. 

• 

1 

o 

1 

Aaoenaien. 

Var.of 
R.A. 
fori 
Hoor. 

Apnarent 
Deoluiation. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
PuMefe. 

Noon. 

Noon. 

Noon. 

i^OOII. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
20    7  17.87 

8 

+  5.151 

Oil* 

-20  39    7.7 

453.58 

b    m 
123.8 

h    m     ■ 
19  14  28.85 

+  8.040 

O        t        It 

-20  49    3.8 

-13.19 

h    m 
22  28.3 

2 

20    9    1.65 

3.474 

20  18    5.4 

51.47 

121.5 

2 

19  17  50.56 

8.758 

20  53  54.1 

10.99 

.22  28.0 

3 

20  10    3.54 

•H  1.663 

19  58    3.4 

48.56 

1  18.6 

3 

19  21  28.70 

9.410 

20  57  49.9 

8.65 

22  27.9 

4 

20  10  20.56 

-0.964 

19  39  20.7 

44.86 

1  14.0 

4 

19  25  21.78 

10.003 

21    0  48.2 

6.19 

22  28.1 

5 

20    9  50.27 

9.979 

19  22  16.0 

40.49 

1  10.4 

5 

19  29  28.43 

10.543 

21    2  46.3 

3.63 

^28.4 

6 

20    8  31.21 

-  4.319 

-19    7    5.8 

+35.33 

1    5.2 

6 

10  33  47.43 

+11.034 

-21    3  41.7 

-0.97 

22  29.0 

7 

20    6  23.13 

6.346 

18  54    4.2 

99.73 

0  59.1 

7 

19  38  17.68 

11.480 

21    3  32.4 

+  1.77 

22  29.7 

8 

20    3  27.31 

8.984 

18  43  21.4 

93.80 

0  52.2 

8 

19  42  56.14 

11.866 

21    2  16.5 

4.58 

22  30.6 

9 

19  59  46.88 

10.051 

18  35    2.7 

17/75 

0  44.6 

9 

19  47  47.90 

19.956 

20  59  52.3 

7.45 

22  91.6 

10 

19  55  26.85 

11.568 

18  29    9.1 

11.77 

0  36.4 

10 

19  52  46.15 

19.503 

20  56  18.5 

10.38 

22  32.7 

II 

I9  50:M.I7 

-19.761 

-18  25  36.7 

+  6.08 

0  27.6 

II 

19  57  52.13 

+19.901 

-20  51  33.5 

+13.37 

22  34.0 

12 

19  45  17.37 

13.570 

18  24  17.2 

+  0.69 

0  18.4 

12 

20    3    5.17 

13.189 

20  45  36.5 

16.39 

22:)5.4 

13 

19  39  46.16 

13.957 

18  24  59.6 

-4.19 

(    0     9.0 

n  M.6 

13 

20   8  24.67 

13.439 

20  38  26.6 

19.44 

22  36.9 

14 

19  34  10.8:) 

13.915 

18  27  30.5 

8.35 

23  50.2 

14 

90  13  50.07 

13674 

20  30   2.7 

99.54 

22  38.4 

15 

19  28  41.49 

13.463 

18  31  35.9 

19.00 

2341.1 

15 

20  19  20.87 

13.889 

20  20  24.1 

95.67 

22  40.1 

16 

19  23  27.51 

-19.644 

-18  37    2.0 

-15.06 

23  32.3 

16 

20  24  56.61 

+14.086 

-20   9  30.2 

498.81 

22  41.8 

17 

19  18  36.90 

11.596 

18  43  35.7 

17.63 

23  24.0 

17 

20  30  36.90 

14.960 

19  57  20.7 

31.98 

22  4.3.6 

18 

19  14  16.06 

10.177 

18  51    4.6 

19.71 

23  16.4 

18 

20  36  21.40 

14.437 

19  43  54.9 

35.18 

22  45.5 

19 

19  10  29.68 

8.668 

18  59  18.1 

91.34 

23    9.3 

19 

20  42   9.77 

14J»1 

19  29  12.2 

38.38 

22  47.4 

20 

19    7  20.76 

7.066 

19    8    5.7 

99  56 

23    2.8 

20 

20  48    1.71 

14.734 

19  13  12.6 

41.59 

22  49.4 

21 

19    4  50.79 

-5.431 

-19  17  18.0 

-33.40 

22  57.0 

21 

20  53  56.95 

+14.867 

-18  55  55.8 

+44.81 

22  51.4 

22 

19    3    0.02 

3.806 

19  26  46.2 

93.89 

22  51.9 

22 

20  50  55.26 

14.991 

18  37  21.4 

48.06 

22  53.5 

23 

19    1  47.76 

9.996 

19  36  21.9      94.04 

22  47.4 

23 

21    5  56.44 

15.106 

18  17  29.3 

51.30 

22  55.6 

24 

19    1  12.57 

-  0.719 

19  45  57.3       93.86 

22  43.4 

24 

21  12    0.31 

15.915 

17  56  19.2 

54.55 

22  57.8 

25 

19    1  12.57 

+  0.703 

19  55  24.8*     93.38 

22  40.0 

25 

21  18   6.71 

15.317 

17  33  51.1 

57.80 

23   0.0 

26 

19    1  45.58 

+  9.031 

-20    4  37.3    -99.69 

22  37.0 

26 

21  24  15.50 

+15.415 

-17  10    4.9 

+61.05 

23    2.2 

27 

19    2  49.27 

3.961 

20  13  28.4       91.50 

22  34.6 

27 

2130  26.57 

15.507 

16  45    0.6'     64.31 

23    4.5 

28 

19    4  21.33       4.395 

20  2151.8      90.39 

22  32.6 

28 

21  36  39.81 

16.506 

16  18  38.2      67.56 

23    6.8 

29 

19    6  10.46       5.434 

20  29  41.9       18.89 

22  31.0 

29 

21  42  55.15 

15.689 

15  50  57.6      70.89 

23    9.2 

30 

19    8  41.45       6.384 

20  36  53.6       17.19 

22  29.8 

30 

21  49  12.52 

15.765 

15  2159.0,     74.07 

23  11.6 

31 

19  II  25.22   +7.950 

-20  43  22.3    -I5JM 

1 

22  28.9 

31 

21  55  31.87 

•1-15.847 

-14  51  42.4    +77.39 

23  14.0 

32 

19  14  28.85   +  8.040 

1 

-20  49    3.8    -13.10 

22  28.3 

32 

22    1  53.18 

+15.908 

-14  20    7.8    +80.56 

23  16.4 

Day  of  the  Month. 

lit. 

10.0 

6tb. 
44 

nth. 

I6tl] 
I3.S 

I.  flat.  !l 

I6ih. 

Slat 

Day  of  the  Month. 

ftth. 

.     3:4 
.     9.1 

10th. 

15th. 

30th. 

si:8 
7.4 

95th. 

•i:7 
7.1 

Semidiameter  .  . 
Hor.  Parallax    .  . 

1    47 
1  12.3  1 

4% 

Sn 

Hemtdianietar.  ....  - 

d:2 

8.4 

3!o 

7.9 

11.6  13.0 

1.1  10.0 

Hor.  Parallax 

Vovm.— Th< 

B  aign  +  Indioatei  oorth  deoUnatlonai  the  siffn  <«  Indicatea  eouth  deoltnationi. 
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ORBKNWIOH  MEAJN  TIME. 

MARCH. 

APRn.. 

4 
1 

1 

Aaeonaion. 

Yar.of 
B.  A. 
fori 
Hoor. 

Appwent 
Demination. 

Ymt.of 
Bfwl. 
for  1 
Hoar. 

Meridian 
PaaMee. 

h    m 
93    9.9 

• 

d 

o 

o 

t 

1 

Apparent 

Klght 
Asccnalon. 

Noon. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Deoltnatioa. 

Var.of 
Oeol. 
for  1 
Hoar. 

Merldlao 

IfOOl^ 

IfOOH, 

Ifoon. 

Noon. 

Noon, 

Noouk, 

iVOOW. 

h    m     a 
91  49  65.16 

n 
+15.689 

0         /         // 

-15  50  57.6 

+  70.89 

h    m     ft 
1  15    3.15 

■ 
+18.968 

Oil* 

+  8   991.5 

II 
+140.48 

h    ni 
0  36.9 

9 

91  49  19.52 

15.765 

15  91  59.0 

74.07 

93  11.6 

9 

1  *29  90.59 

18.173 

8  58  19.4 

138.88 

0  40.3 

3 

91  65  31.87 

15.847 

14  51  4*2.4 

77.39 

93  14.0 

3 

1  99  35.08 

18.003 

9  53  13.5 

130.30 

0  43.G 

4 

99    1  63.18 

15.988 

14  90    7.8 

80.56 

93  16.4 

4 

1  36  45.71 

17.844 

10  47  1 1.0 

133.30 

0  46.8 

5 

99   8  16.49 

16.600 

13  47  15.5 

83.80 

93  18.9 

5 

1  43  51.90 

17.004 

11  39  51.4 

199.00 

0  49.9 

6 

99  14  41.61 

•I-16.60O 

-13  13    5.7 

+  07.09 

93  91.4 

6 

1  50  50.98 

+17.310 

+19  31     1.5 

+195  86 

0  53.0 

7 

99  91    8.76 

16.179 

19  37  38.5 

00.94 

93  94.0 

7 

1  57  41.67 

16.009 

13  90  98.8 

191.33 

0  65.9 

8 

99  97  37.87 

16.955 

19    0  54.3 

03.44 

93  96.6 

8 

9    4  94.05 

16.560 

14    8    1.6 

116.33 

0  58.7 

9 

99  34   9.01 

16.840 

1 1  99  6:i.4 

06.63 

93  90.9 

9 

9  10  56.13 

16.104 

14  53  99.9 

110.01 

1.3, 

10 

99  40  49.90 

16.«7 

10  43  36.9 

00.80 

93  31.8 

10 

9  17  16.65 

15.507 

15  36  49.4 

105.13 

3.7 1 

11 

99  47  17.69 

416.515 

-10    3    3.4 

+109.94 

93  34.5 

11 

9  93  94.39 

+15.040 

+  16  17  33.9 

+  00.05 

6.8 

19 

99  63  56.04 

16.610 

9  91  15.5 

106.06 

93  37.9 

19 

9  99  18.91 

14.437 

16  55  54.9 

00.79 

7.8 

13 

93   0  34.83 

16.706 

8  38  13.0 

100.14 

93  40.0 

13 

9  34  57.01 

13.700 

17  31  49.1 

86.10 

9.5 

14 

93    7  16.97 

16.806 

7  53  57.0 

119.10 

93  49.8 

14 

9  40  19.78 

13.101 

18    4  60.6 

79.50 

10.9 

16 

93  14    1.54 

16.000 

7    8  98.4 

115.18 

93  45.6 

15 

9  45  95.56 

19.375 

18  35  17.9 

79.70 

19.0 

16 

93  90  48.64 

417.016 

-  6  91  48.6 

+118.19 

93  48.5 

16 

9  50  13.50 

+11.615 

+19   9  59.8 

+  05.83 

19.9 

17 

93  97  38.36 

17.197 

5  ai  58.9 

191.00 

93  51.5 

17 

9  54  49.80 

10.899 

19  97  56.6 

58.00 

13.4 

18 

93  34  30.76 

17.941 

4  45    1.9 

193.80 

93  54.6 

18 

9  58  59.79 

10.000 

19  50    6.8 

51.05 

13.6 

19 

93  4195.94 

17.358 

3  54  57.5 

190.40 

93  57.6 

19 

3    9  49.59 

0.159 

90    9  30.0 

44.00 

13.5 

20 

93  48  93.93 

17.477 

3    3  50.4 

190.08 

90 

3    6  11.89 

8.980 

90  96   6.1 

38.09 

13.0 

91 

93  65  94.7^ 

•1-17.505 

-  9  1 1  49.8 

+131.53 

0    0.6 

91 

3    9  19.89 

^  7.380 

+90  39  55.0 

+  31.06 

19.9 

99 

0    9  98.46 

17.713 

1  18  38.3 

133.89 

0    3.7 

99 

3  19   6.38 

6489 

90  50  57.9 

94.19 

11.0 

93 

0   9  34.97 

17.880 

-  0  94  41.0 

135.00 

0   6.8 

93 

3  14  30.99 
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3  47    1.5 

80.18 

22  53.5 

5 

11  41  52.25 

5.353 

2  45  37.7  !     36.91 

1 

0  44.5 

5 

1 1  49    8.40 

14.393 

3  13  47.1 

85  95 

295&.4 

6 

1 1  39  34.05 

-6.154 

-2  28  55.1     +46.63 

0  38.2 

6 

11  54  58.11 

+14  737 

+  2  38  22.0 

-91.09 

22  57.4 ' 

7 

1 1  36  57.45  1      6.883 

2    8  21.0  ;     56.17 

0  31.7 

7 

12    0  55.23 

15.013 

2    1    3.9 

96.38 

22  59.6 

6 

1 1  34    4.46  ,      7.515 

1  44    2.2 

65.31 

0  24.9 

8 

12    6  58.21 

15.937 

1  22   9.4 

99.06 

23    1.8 

9 

1 1  30  57.7 1 

8.095 

1  16  11.5 

73.78 

0  17.9 

9 

12  13    5.71 

15.391 

0  41  54.2 

109.19 

23    4.0 

10 

1 1  27  40.42 

8.388 

0  45   8.6 

81.96 

0  10.7 

10 

12  19  16.62 

15.519 

+  00  32.5 

104.60 

23   6.3 

11 

11  24  16.45 

-8.578 

1 
-0  1 1  20.0    +87.53 

)  0     s  « 
»    56.0 

11 

12  25  30.00 

+15.598 

-  0  41  42.6 

-106.58 

23   8.6 

13 

11  20  50.17 

8.578 

+0  24  4 1 .2       99.98 

23  48.7 

12 

12  31  45.08 

15  654 

1  24  39.7 

106.10 

23  10.9, 

13 

11  17  26.31        8.374 

1    2  15.8       95.99 

2:3  41.5 

13 

12  38    1.22 

15.688 

2    6    8.0 

109.90 

23  13.2, 

14 

11  14    9.91        7.957 

1  40  39.9      90.39 

23  34.6 

14 

12  44  17.93 

15.709 

2  51  58.3 

109.93 

23  15.6; 

15 

II  11    6.04        7.331 

2  19    6.0 

95.50 

23  27.9 

15 

12  50  34.81 

15.709 

3  36    2.1 

110.33 

23  17.9 

16 

n    8  19.60    -6  508 

+2  56  48.4 

+99.69 

23  21.5 

16 

12  56  51.57 

+  15.699 

-  4  20  11.9 

-110.44 

23  20.2 

17 

II    5  55.19 

5.499 

3  32  57.6 

87.83 

23  15.6 

17 

13    3    7.98 

15.675 

5    421.1 

110.90 

23  22.6 

18 

11    3  56.89 

4.334 

4    6  50.3 

81.97 

23  10.2 

18 

13    9  2.3.92 

15.658 

5  48  24.1 

109.99 

23  24.9 

19 

11    228.18 

3.039 

4  37  46.2      73.15 

23    5.3 

19 

13  15  39.28 

15.697 

6  32  15.5 

109.34 

23  27.2 

20 

11     131.78 

1.647 

5    5  10.9 

63.79 

23    1.0 

20 

13  21  54.02 

15.601 

7  15  50.8 

106.58 

2S21).5 

21 

11     1    9.63 

-  0.191 

+5  28  .36. 1 

+53.94 

22  57.3 

21 

13  28   8.12 

+15.575 

-  7  59   6.0 

-107.66 

23  31.8 

22 

11     1  22.86    +  1J896 

5  47  40.0 

41.68 

22  54.2 

22 

13  34  21.63 

15.551 

8  4 1  57.4 

106.60 

23  34.1 

23 

11    2  11.84       9.783 

6    2    7.0 

30.91 

22  51.6 

23 

13  40  34.57 

15.5(98 

9  24  21.7 

105.41 

23  36.3 

24 

11    3  36.22       4.949 

6  II  48.1       18.19 

22  49.6 

24 

13  46  47  01 

15.509 

10    6  16.2 

104.11 

23  38.6 

25 

11    5  35.04       5.640 

6  16  39.8    +6.19 

22  48.2 

25 

13  52  59.03 

15.493 

10  47  38.1 

108.70 

2:)  40.9 

26 

11    8    6.80   -1-6.984 

1 
+6  16  43.2    -5.79 

22  47.2 

26 

13  59  10.71 

+15.481 

-1 1  28  25.0 

-101.90 

23  4.3.1 

27 

11  11     9.55        8.930 

6  12    4.7  ,     17  36 

22  46.8 

27 

14    522.15 

15.474 

12    8  34.8 

99.61 

23  45.3 

28 

11   14  41.01  '      0.375 

6    2  53  9      96.45 

22  46.8 

28 

14  11  33.48 

15.471 

12  48    5.5 

97.94 

23  47.6 

29 

11  18  38.67,    10.419 

5  49  23.9      38  95 

22  47.2 

29 

14  17  44.78      15.479 

13  26  55.2 

96.19 

23  49.9 

30 

1122  59.88      11.338 

5  31  50.1  ,     48.75 

1 

22  47.9 

30 

14  2356.15      15.478 

14    5   2.3 

94.38 

23  52.1 

31 

112741.99 

+19.153 

+5  10  30.1     -57.79 

22  49.0 

31 

14  30    7.74 

+15.488 

-14  42  25.1 

-99.51 

23  54.4 

32 

1 1  32  42.36 

+19.800 

+4  45  42.4    •<66.05 

22  50.3 

32 

14  36  19.62 

+15.503 

-15  19    2.2 

-90.67 

23  56.6 

1 

Day  of  the  Month. 

9emidia3i«ter   .  . 
Hor.  Parallax    .  . 

It 
4.iJ 

13.1 

8th. 

1     5.2 
13.8 

ISth. 

18th. 

9Id. 

n 

41 
11.0 

98th. 

Day  of  the  Month. 

Sd. 

"~3:i 

8.S 

8th. 

ISth. 
2:6 

ISth. 
6.5 

98d. 

S8th. 

5"2 
13.7 

4.8 
12.6 

3:5 
9.4 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

218 
!     7.4 

6.3 

6J2 

VOIB^— Th4 

»algii  +  indioateanortli  deolmaaonas 

the  sign  —  Indioateaaoath  deoUnatlnna. 

MERCURY,  1891. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


a 
o 

o 


I 

9 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

IH 
17 

16 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

:u) 

31 
32 


I 


Apparent 
Xiffht 

AMMDBion. 


Noon. 


Var.of 

RA. 

fori 

Hoar. 


JvOOfta 


h    m     ft 
14  36  19.62 

14  42  31.90 

14  48  44.67 

14  54  58.06 

15  I  12.11 

15  7  26.94 
15  13  42.60 
15  19  59.18 
15  26  16.72 
15  32*35.28 

16:^8  54.89 
15  45  15.57 
15  51  37.35 

15  58    0.22 

16  4  24.16 

16  10  49.14 
16  17  15.10 
16  23  41.97 
16  30  9.67 
16  36  38.05 

16  43  6.96 
16  49  36.24 

16  56    5.66 

17  2  34.96 
17    9    3.87 

17  15  32.02 
17  21  59.02 
17  28  21.41 
17  34  47.66 
1741    8.16 


17  47  25.27   + 
17  53  38.20   -I- 


5.fi03 
5.»l 
5.544 
5.571 
5.601 

5.636 
5.671 
5.710 

5.7aa 

5.706 


5.1 

5.885 

5.090 

5.975 

6.010 

6.008 
6.109 
6.138 
6.169 
6.195 

6.914 
6JS» 
6.997 
6.917 
6.199 

6.159 
6.005 
6.017 
5.015 
5.788 


Apparent 


marei 
Ikati 


Deeltnation 


IlOOH, 


O        I        II 

-15  19   2.2 

15  54  51.9 

16  29  52.7 

17  4    3.3 

17  37  22.5 

-18  9  48.8 
1841  21.0 
19  11  57.7 

19  41  37.6 

20  10  19.3 

-20  38    1.7 

21  4  43.4 
21  30  22.8 

21  54  58.7 

22  18  30.0 

-22  40  55.0 

23  2  12.3 
23  22  20.4 
23  41  18.1 

23  59    3.8 

-24  15  36.0 

24  30  53.3 
24  44  54.3 

24  57  37.6 

25  9    1.8 

>25I9  5.4 
25  27  47.3 
25  35  6.2 
2541  I.I 
25  45  30.9 


5.639 '  -25  48  35.0 
5.440*  -25  50  12.7 


Var.of 
Deol. 
fort 

Hoar. 


Noon. 


.57 


Meridian 
Pe«age. 


88  56 
86.50, 
84.38      0 
91       0 


h    m 
23  56.6 

23  58.9 


I 


-79  08 
77.09 
75.35 
79.96 
70.51 


1.2 
3.5 


.01  I 
65.45 
69  63 
60.16 
57.43 

-54.64 

51.79 
46.88 
45.91 
49.88 

-39  79 
36.64 
33.43 

.30.17 
96.<M 


I 


-43.46 

90.03 

16.55 

13.09 

0.48 


0  5.8 
0  8.1 
0  tO.5 
0  12.8 
0  15.2 

0  17.6 
0  20.0 
0  22.4 
0  24.8 
0  27.3 

0  29.8 
0  32.3 
0  34.8 
0  37.3 
0  39.9 

0  42.4 
0  44.9 
0  47.5 
0  50.1 
0  52.6 

0  55.1 

0  57.6 

1  0.1 
I  2.6 
I    5.0 


DECEMBER. 


s 

o 


Apparent 

SJKlit 
AaoenaioD. 


Noon. 


-  5.88      I    7.3 
-9.97!     I    9.6 


DayoftheMontb. 


Semidiameter  . 
Hor.  Parallai    . 


h    m    ft 
17  47  25.27 

I7  53:«.20 

17  .S9  46.06 

18  5  47.82 
18  1 1  42.38 

18  17  28.43 
18  23  4.52 
18  28  28.99 
18  33  40.00 
18  38  35  38 


18  43  12.87 

-1-11.154 

18  47  29.85 

10.941 

18  51  23.44 

0.909 

18  54  50.47 

6.097 

18  57  47.58 

6.707 

I 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19,  19    3  24.24 

20  19    2  58.09 

21  19 

22  18 
2:)  18 

24  18 

23  18 

I 

26    18 

27'  18 
28*  18 
29'  18 
30    18 


Var.of 
B.A. 
fori 

Hoar. 


Noon, 

s 
•1-15.639 

15.440 

15.906 

14.939 


Apparent 
Deollnation. 


Noon, 


Var.of 
I>ecl. 
fori 

flour. 


i^OOfl. 


O        I         ft     \  II 

-25  48  35.0  -  5.88 
25  50  12.7  I  -9.27 
25  50  23.7  i  +  1.35 
25  49    8.0        4.96 


14.606      25  46  25.9  ,      8.55 


+14.999 
13.774  I 
13.953 
19.648' 
11.9Sa' 


19  0  11.18 
19  I  57.57 
19    3    3.07 


31 
32 


i  42.39 
59  36.09 
56  39.71  - 
52  55.68  , 
48  28.61 

43  25.35 
37  54.82 
32    7.50 
26  14.80 , 
20  28.16: 


•I-5SM 

3.608 

•h  1.808 

-0.086 

9.110 

-  4.906 

6.316 

8.366 

10  971 

11.937 


25  42  18.1 
25  36  45.8 
25  29  50.7 
25  21  35.3 
25  12    2.8 

-25  1  16.9 
24  49  22.5 
24  36  25.4 
24  22  32.3 
24'  7  50.6 

-23  52  29.0 
23  36  :)6  8 
23  20  2:1.8 
23  4  O.i 
22  47  :J5.7 


Iferldlan 
PaMnge. 


4-19.10 
15.58 
18.99 
99  97 
95.41 


-f98.38 
31.13 
33.60 
35.78 
37.63 

-^30.10 
40.17 
40.89 
41.07 
40.89 


I 


I 


-22  31  20.5 
22  15  23.1 
21  59  51.3 
21  44  52.2  [ 
21  30  32.4  - 


4-40.33 
39.41 
38.19 
36.68 
34.99 


I 


-13.971     -21   16  58.5     ■•■39.87 
21     4  17.4  .     30.50 


14.198 
14.663 
14.646 
14.164 


h    111 
I    7.3 

1  9.6 

1  11.8 

I  13.8 

I  15.8 

I 

I  17.6 
I  19.3 
I  20.7 
1  22.0 

I  23.0 

• 

I  23.6 
I  23.9 
I  23.8 
1  23.3 
I  22.3 

I  20.7 
I  18.5 
I  15.6 
I  12.0 
I    7.6 

I    2.4 

0  .')6.3 
0  49.5 
041.8 
0  33.4 

0  24.5 
0  15.1  '• 


90  52  37.4       97.76}^    *•* 


20  42    8.1  ' 
20  32  59.8  ' 


aft. 7 
94.60   23  46.1 

91 .09   23  36.7 


18  14  58.22-13.965    -20  25  22.6    +17.09  2:<  27.7 
18    9  54.20-19.019-20  19  25.7    +19.68   23  19.2' 


Bay  of  the  Month. 


iScniidiamater  . 
Hor.  Parallax   . 


9d. 

7th. 

19th. 

17th. 

91d. 

27th. 

2:8 
7.4 

3.1 

8.1 

II 
3.4 

9.0 

3.9 
10.3 

It 
4.5 

11.9 

4.9 
13.0 

4.9 
12.9 


I 


The  elgn  4-  praAxed  to  the  hourly  change  of  deoUnation  indioatea  that  north  declinatione  are  increaaing  and  eoath  deoUna 
tiona  are  deereaaing.    The  lign — Indleatea  that  north  dooUnaUona  are  decrvaaing  and  eoitth  decHnatione  incn^aaiog. 
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VENUS,  1891. 


a 

o 


1 

3 
4 

5 

6 

7 

8 

9 

10 

II 
1-2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


JAXUART. 


Apparent 

Right 
Afloonfifon. 


Noon, 


h  in  ft 
16  18  0.38 
16  1920.13 
16  20  47.66 
16  22  22.74 
16  24  5.12 

16  25  54.56 
16  27  50.81 
16  29  53.64 
16  32  2.82 
16  34  18.14 

16  36  39.38 
16  39  6.34 
16  41  38.82 
16  44  16.64 
16  46  59.61 

16  49  47.58 
16  52  40.37 
16  55  37.84 

16  58  39.83 

17  1  46.21 

17  4  56.82 
17  8  11.54 
17  II  30.25 
17  14  52.82 
17  18  19.14 

17  21  49.09 
17  25  22.55 
17  28  59.40 
17  32  39.53 
17  36  22.83 

17  40  9.19 
17  43  58.51 


Var.of 
R.A. 
fori 
Hoar. 


yoon. 


8 

-1-3.156 
3.486 
3.805 
4.115 
4.414 

44.703 
4.989 
5.959 
5.519 
5.763 

+6.005 
6.939 
6.465 
6.684 
6.895 

+7.100 
7.996 
7.490 
7.676 
7.855 

+8.098 
8.197 
8.360 
8.519 
8.673 

+8.899 
8.966 
9.105 
9.939 
9.369 

+9.494 
+9.615 


Apparent 
DeolmAtion . 


Noon, 


Q        I        If 

6  49  19.1 
6  48  51.0 
6  49  4.5 
6  49  57.4 
6  51  27.2 

6  53  31.6 
6  56    8.0 

6  59  14.2 

7  2  47.7 
7    6  40.3 

7  11  7.8 
7  15  49.9 
7  20  50.5 
7  26  7.4 
7  31  38.5 

7  37  22.0 
7  43  16.0 
7  49  18.4 

7  55  27.6 

8  1  41.7 

8  7  59.0 
8  14  17.9 
8  20  36.8 
8  26  54.0 
8  33   8.0 

8  39  17.2 
8  45  20.3 
8  51  15.7 

8  57   2.2 

9  2  38.4 

9  8  2.9 
9  13  14.5 


Yar.of 
Deol. 
fori 
Hottr. 


Noon. 


+  9.08 
+  0J» 

-  1.40 
9.99 
4.48 

-5.87 

7.15 

8.34 

9.43 

10.43 

-11.33 
19.15 
19.88 
13.59 
14.06 

-14.55 
14.95 
15.96 
15.50 
15.67 

-15.77 
15.80 
15.78 
15.66 
15.50 

-15.97 
14.96 
14  63 
14.93 
13.77 

-13.98 
-19.70 


Maridian 
PussHge. 


li    in 
21  32.3 

21  29.8 

21  27.4 

21  25.2 

21  23.1 

21  21.0 
21  19.1 
21  17.3 
21  15.6 
21  14.0 

21  12.5 

21  11.1 

21  9.8 

21  8.5 

21  7.3 


21 
21 
21 
21 
21 

21 
21 
21 
21 


G.3 
5.3 
4.4 

3.6 

2.8 

2.1 
1.5 
0.9 
0.4 


20  59.9 

20  59.5 
20  59.2 
20  58.9 
20  58.7 
20  58.5 

20  58.3 
20  58.2 


Day  of  the  Month. 


Semtdiameter  . 
Hor. Parallax    . 


lit. 


6th. 


2d!5  2l".6 
24.3  22.4 


nth. 


19.9 
20.6 


16th. 


idU 

19.0 


91tt. 


II 
17.0 

17.6 


96th.  31st 

I 


11        '        H 

15.9  14.8 
16.4  15.4 


o 
o 

P 


1 

2 
3 
4 
5 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


FEBRUARY. 


Apparent 

Right 
Ascension. 


Noon. 


b    m     8 
17  43  58.51 

17  47  50.66 

17  51  45.54 

17  55  43.05 

17  59  43.08 

18  3  45.54 
18  7  50.32 
18  1  i  57.33 
18  16  6.46 
18  20  17.64 

18  24  30.76 
18  28  45.74 
18  33  2.50 
18  37  20.95 
1841  41.01 

18  46  2.61 
18  50  2.5.68 
18  54  50.13 

18  59  15.89 

19  3  42.90 

19    8  11.08 
19  12  40.37 
19  17  10.70  ! 
19  21  41.99 
19  26  14. r9 

19  30  47.22 
19  35  21.03 
19  39  55.53 
19  44  30.66 
19  49   6.36 

19  53  42.56 
19  58  19.18 


Var.of 
R.A. 
fori 
Hour. 


Noon. 


8 

+  9.615 

9.731 

9.849 

9.949 

10.089 

+10.151 
10.946 
10.337 
10.494 
10.507 

+10.586 
10.669 
10.734 
10.809 
10.868 

+10.930 
10.990 
11.046 
11.100 
11.150 

+11.196 
11.949 
11.984 
11.393 
11.359 

+11.399 
11.493 
11.451 
11.476 
11.498 

+11.518 
+11.535 


Apparent 
Declination. 


Norni, 


O       I        n 

9  13  14.5 
9  18  12.1 
9  22  54.5 
9  27  20.6 
9  31  29.3 

9  35  19.6 
9  38  50.5 
9  42  1.1 
9  44  50.5 
9  47  18.0 

9  49  22.8 
9  51  4.1 
9  52  21.1 
9  53  13.3 
9  53  40.0 

9  53  40.7 
9  53  14.7 
9  52  21.6 
9  51  0.9 
9  49  12.1 

9  46  54.8 
9  44  8.7 
9  40  5:).3 
9  37  8.4 
9  32  53.7 

9  28  9.0 
9  22  54.0 
9  17  8.6 
9  10  52.6 
9   4    6.9 

8  56  48.3 
8  48  59.8 


Var.of 

Dael. 

fori 

Hoar. 


Noon, 


II 
-19.70 

19.09 

11.43 

10.73 

9.98 

-9.19 
6.37 
7.51 
6.61 
5.68 

-4.79 
3.79 
9.70 
1.65 

-  0.57 

+  0.53 
1.65 
9.79 
3.95 
5.13 

+  6.39 

7.53 

8.75 

9.99 

11.94 

+19.50 
13.76 
15.03 
16.31 
17.50 

+18.68 
+90.16 


Heridtan 


h  m 
90  68.2 
20  58.2 
20  58.2 
20  58.3 
20  58.4 

20  58.5 
20.'i8.7 
20  58.9 
20  59.2 
20  59.5 

20  59.8 

21  0.1 
21  0.5 
21  09 
21  1.3 


21 
21 
21 
21 
21 


1.7 
2.2 
2.7 

3.2 
3.7 


21  4.2 

21  4.7 

21  6.3 

21  5.9 

21  6.5 

21  7.1 

21  7.8 

21  8.4 

21  9.1 

21  9.8 

21  10.5 

21  11.2 


Day  of  the  Month. 


Semidiameter 

Hor.  Parallax 


5th. 


II 
13.9 

14.4 


Ifth. 


13.6 


15th. 


I'iU 
12.8 


9fth. 


11:7 
12.1 


25tli. 


*i 
11.1 

11.5 


KonL^The  aign  +  Indtoatea  north  dedinatloiia ;  tha  aiea — indioataa  aonth  dealiaattonai 
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1 

OBBENWIQH  MBAS  TIME. 

MABCH. 

AFKIL. 

0 

• 

•2 

1 
I 

1 

Atconiiion. 

1 

Yar.of 
R.A. 
lorl 
Hoar. 

Avpareat 
Doollaation. 

▼ar.of 

Deol. 
fori 
Hoar. 

Moridlao 

PMMk«0. 

• 

8 

0 

1 

Aoeenaion. 

▼ar.of 
B.A. 

fori 
Honr. 

Yar.af 
DoeL 
ftnrl 
Hoar. 

Maridtea 

Jvooii. 

ifOMI. 

ivooa. 

iVOOA* 

Ifoc%t 

ivoon. 

Jfooa. 

JfOMI. 

h    m     s 
19  44  30.66 

■ 

+11.4W 

O        /        " 

-19  10  59.6 

-M8.31 

h    111 
91    9.1 

1 

b    ni     s 
99   7   8.64 

4-11.315 

0     t     tt 
-1 1  54  95.9 

468.00 

h   m  1 
91  90.6 

*i 

19  49   6.36 

ll««6'     19   4    5.9 

IIM 

91    9.8 

9 

99  1 1  40.00 

11J97 

11  33  96.7 

08J8 

91  30.0 

3 

19  53  49.56 

n.6iaj     18  56  48.3 

18J8 

91  10.5 

3 

99  16  10.91 

11.978 

II  19   7.3 

58.74 

91  30.g' 

4 

19  5819.18 

11.595      18  48  50.8 

90.18 

91  11.9 

4 

99  90  41.37 

11.960 

10  50  97.7 

54.5f 

9131.1 

5 

90   9  56.17 

11.540 

18  40  40.3 

91.45 

91  11.9 

5 

99  95  11.37 

11.941 

10  9898.4 

55J0 

91  31.7 

6 

90    7  33.49 

•I-11J40 

-183160.1 

•f98.73 

91  19.6 

6 

99  99  40.99 

4-11.909 

-10  6  10.0 

458.16 

9139.9 

7 

90  1911.05 

11.6» 

18  9999.9 

94.01 

121  13.9 

7 

99  34  10.01 

11.903 

9  43  33.1 

58.99 

9139.8 

8 

9016  48.80 

11.675 

18  19  37.8 

95JB 

91  13.9 

8 

99  38  38.65 

11.184 

9  90  38.3 

87.85 

9133.3 

9 

909196.70 

11.500 

18   916.0 

90.54 

91  14.5 

9 

99  43   6.85 

11.106 

8  57  96.3 

56.85 

91  33.R 

10 

90  96   4.66 

11468 

17  5193.9 

97.80 

91  15.9 

10 

99  47  34.69 

11.140 

8  33  57.7 

58413 

9134.3 

11 

90  30  49.66 

•I-11JH3 

-17  40    1.7 

498.05 

91  15.9 

11 

99  59    1.96 

4-11.181 

-  8  10  13.1 

458.86 

9134.9 

19 

903590.65 

11.561 

17  98   9.6 

30.90 

91  16.6 

19 

9956  98.90 

11.114 

7  46  13.0 

88  Jl 

9135.4 

13 

90  39  58.68 

11.578 

17  15  47.7 

81 J9 

91  17.9 

13 

93   0  65.43 

11.008 

7  91  58.9 

88.91 

9135.9 

14 

90  44  36.40 

11.573 

17   956.5 

3L74 

91  17.9 

14 

93   591.59 

11.080 

6  57  99.9 

81.48 

9136.4 

15 

90  49  14.09 

11.587 

16  49  36.9 

33.05 

91  18.6 

15 

93   9  47.38 

11.068 

6  39  46.7 

88.04 

91  36.9 

16 

90  53  51.60 

•M14S0 

-16  35  47.0 

435.14 

91  19.3 

16 

93  14  19.84 

411.054 

-6   7  51.4 

46837 

91  37.3 

17 

90  58  98.91 

11J60 

16  9199.3 

36.38 

9190.0 

17 

93  1837.98 

11.041 

6  49  43.7 

83.87 

9137.8 

18 

91    3   5.97 

11.585 

16   6  43.5      37.48 

91  90.7 

18 

939:)   9.83 

11.080 

5  17  94.3 

83.54 

9138.9 

19 

91    7  49.77 

'11J8B 

15  5199.8      3B.54 

91  91.3 

19 

93  97  97.40 

11.016 

4  51  53.8 

88J8 

9138.7 

20 

91  19  19.98 

11.515 

15  35  48.7,    30.78 

91  99.0 

90 

93  31  51.73 

11.080 

4  96  19.9 

84.41 

91  39.1 

91 

91  16  55.48 

-•-]  1.588 

-15  19  40.5  i  440.00 

91  99.6 

91 

93  36  15.84    411.001 

-  4    099.9 

484.81 

9139.6 

39 

91  91  31.35 

11.497 

15   3    5.6      49.00 

9193.3 

99 

93  40  39.78'    10981 

3  34  99.9 

85.18 

91  40.0 

93 

9196   6.87 

11.479 

14  46    4.51     43.09 

9193.9 

93 

93  45    3.54  .    10.866 

3   8  13.6 

85.53 

91  40.5 

94 

9130  49.09      11.466 

14  98  37.4      44.18 

91  94.6 

94    93  49  97.17,    10.9e3| 

9  41  57.1 

85J6 

9141.0 

95 

91  35  16.79 

11.440 

14  10  44.9:     45.91 

1 

91  95.9 

95 

93  5:150.69  1    10.979 

9  1533.1 

88.14 

91  41.5 

96 

9139  51.16 

+11.484 

-13G997.5j-H8.94 

91  95.9 

96 

93  58  14.13    410.878 

-  1  49   9.4 

466.41 

91  49.0 

97 

9144  95.14 

11.407 

1333  45.6      47.95 

91  96.5 

97 

0    9  37..')3      10.974 

19995.5 

88J5 

91  49.5 

98 

9148  58.71 

u.aoo 

13  14  39.6      48^ 

9197.1 

98 

0    7    0.91  1    10.974 

0  55  43.1 

86.87 

91  49.9 

99 

91  53  31.86 

11.879 

19  55  10.0      48.91 

9197.7 

99 

0  1 1  94.30      10.975 

098  56.8 

87.08 

91  43.3 

30 

9158   4.57 

11.854 

19  3517.4,    58.18 

9198.3 

30 

0  15  47.74,    10.9n 

1 

-  0   9   4.4 

87.90 

91  43.7 

31 

99   936.83 

•I-11.835 

-19  15   9.3  1  -MLOO 

9198.9 

31 

0  90  11.94,4-10.963 

4^  094  50.5 

467  J6 

91  44.1 

39 

99   7   8.64 

-•-11.318 

-1 1  54  95.9    •H8.00 

91  99.5 

39 

0  94  34.8:)  4-I8J65 

4^  0  51  48.9 

467.48 

91  44.6 

Dfty  of  ilM  Month. 

Id. 
I1.C 

7th. 

19th. 

tTth. 

9"^ 
9j6 

99d. 
9.3 

97th. 

8.6 
8.9 

DoyofthoMoath. 

lot. 

•th. 

\     £0 

;   8.3 

11th. 

7'iJ 
8.0 

16lh. 

7iJ 

9Ut. 

7JS 

96th. 

1 

7';i 
7.4 

S«mldiftaiet«r  .  . 
Hor.  Parallax    .  . 

i  id!i 
\  10.5 

10.0 

Seraidiainetar   .  . 
Hor.  Parallax    .  . 

8i 

• 

Thoai«B-f- proflxed  to  ike  hooriy  ohMgoof  dMUaattoB  iadtoOoo  iluU  northdodlaatkttt  aro  1^^ 
tloMara  deenMiag.    Tho     olga  iaJkat—  that  aorth  acoliaatloBo  aro  deer— ttag  aad  ooath  dertlaattoilaartariag 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

• 

§ 

o 
I 

Apparent 

Kight 
Aaoeuaion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
for  I 

Hour. 

Meridian 
pRMage. 

h    m 
2144.1 

• 

§ 

O 

p 
1 

Apparent 

Kigbi 
Aacenaion. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Panage. 

Noon. 

iVbon. 

Xoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     a 
0  20  11.24 

+1 

a 
0.980 

O        /         f/ 

+  0  24  50.5 

+67.35 

h    m     a 
2  39  38.06 

8 

+11.716 

+13  47  20.7 

n 

+67.58 

h    lu 
22    1.6 

12 

0  24  34.83 

0.985 

0  51  48.2 

67.46 

21  44.6 

2 

2  44  19.72 

11.757 

14  10  13.4 

56.80 

22   2.4 

3 

0  28  58.55 

0.991 

1  18  48.2 

67.54 

21  4.5.1 

3 

2  49    2.39 

11.800 

14  32  47.2 

56.00 

22   3.2 

4 

0  3^22.42 

0.996 

1  45  49.8 

67.59 

21  4.5.5 

4 

2  53  46.10 

11.843 

14  55    1.4 

65.17 

22    4.0 

5 

0  37  46.48 

1.007 

2  12  52.2 

67.61 

21  46.0 

5 

2  58  30.85 

11.887 

15  16  55.3 

64.31 

22    4.8 

G 

0  42  10.75 

+1 

1.016 

•f  2  39  54.8 

+67.60 

21  46.5 

6 

3    3  16.66 

+11.931 

+15  3828.2 

+63.49 

22   5.6 

7 

0  46  35.26 

1.096 

3   6  56.9 

67.56 

21  47.0 

7 

3,8   3.53 

11.975 

15  59  39.2 

69.60 

22   6.5 

6 

0  51    0.04 

1.038 

3  33  57.8 

67.50 

21  47.4 

8 

3  12  51.48 

19.090 

16  20  27.8 

51.54 

22   7.4 

9 

0  55  25.12 

1.059 

4    0  56.9 

67.49 

21  47.9 

9 

3  17  40.51 

19.066 

16  40  53.1 

60.56 

22   8  3 

to 

0  59  50.53 

1.066 

4  27  53.5 

67.30 

21  48.4 

10 

3  22  30.64 

19.119 

17    0  54.6 

49.55 

22   9.2 

11 

1    4  16.31 

+1 

1.089 

+  4  54  46.9 

+67.15 

21  48.9 

11 

3  27  21.87 

+19.158 

+17  20  31.6 

+48.59 

22  10.1 

12 

1    8  42.48 

1.099 

5  2(36.4 

66.97 

21  49.4 

12 

3  82  14.21 

19.904 

17  39  43.3 

47.45 

2211.0 

13 

i  13    9.08 

1.118 

5  48  21.3 

66.76 

21  49.9 

13 

3  37   7.65 

19.950 

17  5829.2 

46.36 

22  12.0 

14 

1  17  36.14 

1.13R 

6  15   0.9 

66.53 

21  50.4 

14 

3  42   2.19 

19.996 

18  16  48.4 

45.93 

22  13.0 

15 

122   3.69 

1.159 

6  41  34.6 

66.S7 

21  50.9 

15 

3  46  57.84 

19.349 

18  34  40.3 

44.08 

22  14.0 

16 

126  31.76 

+1 

1.181 

-»■  7    8    1.8 

+65.99 

21  51.4 

16 

3  51  54.59 

+19.366 

+18  52   4.3 

+49.01 

22  15.0 

17 

1  31    0.39 

1.S9S 

7  34  21.8 

65.69 

21  51.9 

17 

3  56  52.45 

19.434 

19   8  59.8 

41.71 

2216.1 

18 

1  35  29.60 

1.930 

8   0  34.1 

65.34 

21  52.5 

18 

4    151.40 

19.479 

19  25  26.1 

40.48 

22  17.1 

19 

1  39  59.43 

1.957 

8  26  37.7 

64.96 

21  53.0 

19 

4    6  51.43 

19.584 

19  4I22.1> 

38.99 

22  18.2 

20 

1  44  29.92 

1.985 

8  52  32.0 

64.56 

21  53.6 

20 

4  (152.56 

19.569 

19  56  48.5 

37.94 

22  19.3 

21 

1  49    1.10 

+1 

1.3U 

+  9  18  16.6 

+64.13 

21  54.2 

21 

4  16  54.76 

+19.614 

+20  1 1  43.5 

+36.64 

22  20.4 

22 

1  53  33.01 

1.345 

9  43  50.5 

63.68 

21  54.8 

22 

4  81  58.02 

19.GS8 

20  26   6.8 

35.31 

2221.5 

23 

1  58   5.67 

1.377 

10   9  13.3 

63.91 

21  55.4 

23 

4  27   2.32 

19.701 

20  39  57.8 

33.95 

22  22.7 

24 

2   2  39.10 

1.410 

10  34  24.2 

69.70 

21  56.0 

24 

4  32   7.64 

19.743 

20  53  16.1 

39.67 

22  23.8 

25 

2   7  13.35 

1.445 

10  59  22.5 

69.16 

21  56.6 

25 

4  37  13.93 

19.784 

21    6    1.1 

31.17 

22  25.0 

26 

2  1 1  48.44 

+1 

1.480 

+11  24    7.6 

+61.59 

21  57.3 

26 

4  42  21.24 

+19.894 

+21  1812.1 

+419.75 

22  26.2 

27 

2  16  24.40 

1.517 

1 1  48  38.8 

60.99 

21  58.0 

27 

4  47  29.48 

19.863 

2129  48.7 

98.30 

22  27.4 

28 

2  21    1.25 

1.554 

12  12  55.2 

60.37 

21  58.7 

28 

4  52  38.66 

19.901 

21  40  50.2 

96.83 

22  28.6 

29 

2  25  39.02 

1.593 

12  36  56.3 

59.79 

21  59.4 

29 

4  57  48.73 

19.937 

21  51  16.2 

95.34 

22  29.8 

30 

2  30  17.73 

1.633 

13   041.4 

59.04 

22   0.1 

30 

5   2  59.66 

19.979 

22    1    6.2 

93.83 

22  31.0 

31 

2  34  57.41 

+1 

IJB74 

+  13  24    9.8 

+48.39 

22   0.8 

31 

5   8  11.41 

+13.006 

+22  10  19.8 

+«i.ao 

22  32.3 

32 

2  39  38.06 

+1 

1.715 

+13  47  20.7 

+57.58 

22    1.6 

32 

5  13  23.94 

+13.038 

+22  18  56.4 

+90.75 

22  33.6 

Dayof  the  IConth. 

let. 

6.9 
7JU 

6th. 

6.7 
7.0 

nth. 

6!6 
6J6 

Hit 

6.e 

L  2lat.  3 

I    (>!3 
>    6.5 

16th. 

d:2 

6.4 

Slat 

Day  of  the  Month. 

5th 

6.1 

.  10th. 

16th. 

90th. 

nth. 

SOth. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

6:o 

6.2 

Sei 
Ho 

nidiameter   .  . 
r.  Parallax    .  . 

)     5:8 
6.0 

£.1 
5.9 

5.6 

5.8 

^:5 

6.7 

^:5 
5.6 

Note.— Tb< 

»  aign  +  indioatea  north  declinations: 

the  aign  —  indioatea  aoath  deeUaatlona. 
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a 
o 

^« 
o 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 

M 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
39 


OBBBNWIGH  MEAN  TIME. 


JULY. 


AppAreot 
Right 


Vtf.of 
R.A. 
fori 
Hour. 


JlToon. 


J^oon. 


b    m     • 
5   8  11.41 

5  13  23.94 

5  18  37.21 

523  51.18 

5  29   5.80 

5  34  21.03 
5  39  36.82 
5  44  53.12 
5  50   9.88 

5  55  27.04 

6  0  44.56 
6  6  2.38 
6  1 1  20.45 
6  16  38.72 
6  21  57.13 

6  27  15.63 
632  34.18 
6  37  52.71 
643  11.19 
6  48  29.54 

6  53  47.72 

6  59    5.69 

7  4  23.39 
7  9  40.78 
7  14  57.81 


7  20  14.42   -I- 
7  25  30.58 
7  30  46.23 
7  36    1.34 
7  41  15.85 


■ 
•M3.006 

13. 

13. 

13.008 

ia.m 


Awparent 
DooHnMlon. 


Var.of 
Deel. 
fori 
Hoar. 


^OOA. 


JVoof*. 


•Ma.i4ft 
i3.im 

13.189 
13.907 
13.293 


3.S37 
3.918 
3.957 
3.964 
3.989 

3.979 
3Ji73 

3ir7i 

3.987 
3.981 

3.963 
3.943 
3.931 
3.917 
3J90I 

3.183 
3.183 
3.141 
3.117 
3.081 


7  46  29.72 
7  61  42.92 


•H3.084 
4-13.036 


-1-22  10  19.8 
22  18  66.4 
22  26  55.6 
22  34  17.0 
22  41    0.2 

•1-22  47  6.0 
226230.9 

22  67  17.7 
2:S    125.1 

23  4  52.8 

+2!1  7  40.4 
23  9  48.0 
2:ni  15.4 
23  12  2.4 
23  12   8.8 

42:)  1 1  34.6 
23  10  19.7 
23  8  24.2 
23  5  48.2 
23   231.4 


499.30 
96.76 
19.18 
17.80 
18.00 

414.30 

19.77 

11.13 

8.48 

7.89 

4  8.14 

4.48 

9.80 

4-  1.11 

-0.68 

-9J97 
3.97 
6.88 
7.36 
004 


422  58  34.1  -10.73 
22  53  56.3  19.41 
22  48  38.2  <  14.09 
22  42  39.9  16.78 
22  36    1.6      17.43 


422  28  43.4    -19.08 


22  20  45.5 
22  12  8.3 
22  2  52.0 
21  52  56.9 

4-2142  23.3 
421  31  11.6 


I 


90.73 
99.38 
93.08 
96.80 

-97.90 

1.78 


HoridUn 

9. 


h    III 
22  32.3 

22  33.6 

22  34.9 

22  36.2 

22  37.5 

22  .38.8 
22  40.2 
2241.5 
22  42.9 
22  44.2 

22  45.6 
22  46.9 
22  48.3 
22  49.7 
22  51.1 

22  52.5 
22  53.8 
22  55.2 
22  56.5 
22  57.9 

22  59.2 

23  0.6 
23  1.9 
23  3.3 
23  4.6 


23 


23 


5.9 
7.2 
23  8.5 
23  9.8 
23  11.1 

23  12.4 
23  13.7 


Dfty  of  tho  Month. 


9«iiiidiamet«r 
Hor.  Parallax 


6th. 


6a 

5.6 


lOth. 


5.3 
5.5 


16th. 


^.3 
5.5 


ttth. 


5.4 


96th. 


5.4 


80th. 

M 

5.1 
5.3 


s 
e 

Km 

e 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 

13' 

151 
I 

16' 

17 

18 

19 

20 


21 
22 

23 
24 
25 

26 
27 

28 


I 


AUaUST. 


Appareut 

Right 
Ascoiifiion. 


Xoon. 


Var.of 
&A. 
fori 
Hoar. 


b    m     • 
7  51  42.92 

7  56  55.40 

8  2  7.12 
8  7  18.04 
8  12  28.13 

8  17  37.37 
8  22  45.72 
827  53.17 
8  32  59.68 
8  38    5.22 

8  43  9.79 
8  48  13.37 
8  53  15.94 

8  58  17.50 

9  3  18.02 

9  8  17.52 
9  13  15.98 
9  18  13.41 
9  23  9.82 
9  28  5.20 

9  32  59.56 
9  37  52.91 
9  42  45.26 
9  47  36.61 
9  .52  26.99 

9  57  16.41 
10  2  4.89 
10  6  52.44 


No&n. 


29  I  10  II  .39.08  > 
30 '  10  16  24.82 


31  10  21    9.68    4 

32  10  25  53.70  I  4- 


n 
3.085 

3.004 

9.079 

9.938 

9.903 

9.867 
9.830 
9.791 
9.751 
9.711 

9.870 
9.896 
9.588 
9.643 
9.501 

9.458 
9.415 
9.379 


9.988 

9  944 
9  909 
9  180 
9.110 
9.079 

9.039 
9.000 

I.I 
J. 
I. 

1.1 
1.817 


Apparel 

>OOllD»tf( 


DodllDAtfon. 


Koon. 


4-21  31  11.6 
21  19  22.2 
21  6  55.5 
20  53  52.0 
20  40  12.0 

420  25  56.0 
20  1 1    4.6 
9  55  38.3 
9  39  37.6 
19  23    3.0 

9  5  55.1 
8  48  14.4 
8  30  1.6 
8  II  17.3 
7  52   2.1 

7  :)2  16.6 
7  12  1.4 
6  51  17.2 
6  30  4.6 
6   8  24.3 

5  46  17.0 
5  23  43. 1 
5  0  43.6 
4  37  19.0 
4  I3:M).I 

3  49  17.4 
3  24  41.8 
2  59  44.U 
2  34  24.5 
2   8  44.1 


I 


4- 
4- 


1  42  43.6 
1  16  23.6 


Var.of 
Deel. 
fori 
Honr. 


Noon. 


Morliilao 


-98.78 
30.34 
31.88 
33.41 
34.08 

-38.41 
37.88 
39.39 
40.74 
49.14 

-43.69 
44.87 
48.10 
47.49 
48.77 

-50.09 
61.94 
69.44 
63.81 
64.76 

-65.68 
58.06 
58.01 
58.04 
80.04 

-81.01 
81.06 
80.88 
83.74 
84.80 


h    IB 
23  13.7 

23  14.9 

23  16.2 

23  17.4 ' 

23  18.6! 

23  19.8 
23  21.0 
23  22.2 
23  23.4 
23  24.5 

23  25.6 
23  26.7 
23  27.8 1 
23  26.8 ' 

23  29.91 

I 

23  30.9  j 
2331.9. 
23  32.9 ; 
23  3:1.9 1 

23  34.9. 

I 

2:)  3r>.8  j 

23  MkS  I 

2:137.7 

23  :18.6 1 
23  :<9.5 

23  40.3 
23  41.2 
23  42.0 
23  42.8 
23  43.6 

2:)  44.4 
23  45.2 


Day  of  the  Month. 

St*midiamet«r    . 
Hor.  Parallax    . 


4Uk. 


5.1 
5.3 


•th. 

~Sa 

5.2 


14th. 

^!o 
5.2 


ttth. 


{>!o 

5J2 


94th. 


5.0 
5J2 


99lh. 


If 
5.0 

5.2 


Tba  algn  4  proflzad  to  tho  hourly  ehaago of  doeUaatloa  indloataa  that  north  doolanmtiont  an  Inormring  and  aoath  deellaa*  < 
tloaa  aro  doowaalng.  The  aign  •  ladtoataa  that  north  doolinaUono  are  docxoaatng  and  aoath  dMclinationt  Increaaing. 
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VENUS,  1891. 


OBEENWIOH  MEAir  TIME. 


O 

o 

I 


I 

2 
3 

4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

SI 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 
Bight 

AftOODNiOD. 


JIToon. 


h  ni  • 
10  25  53.70 

10  30  36.90 

10  35  19.29 

10  40  0.91 

10  44  41.78 

10  49  21.92 
10  54  1.38 

10  58  40.17 

11  3  18.33 
11  7  55.89 

II  12  32.88 
11  17  9.35 
11  21  45.34 
1 1  26  20.87 
1 1  30  55.99 

1 1  35  30.73 
11  40  5.14 
1 1  44  39.25 
II  49  13.12 
1 1  53  46.78 

11  58  20.28 

12  2  63.66 
12  7  26.95 
12  12  0.20 
12  16  33.46 

12  21  6.77 
12  25  40.18 
12  30  13.71 
12  34  47.41 
12  39  21.33 

12  43  55.60 
12  48  29.97 


Var.of 
R.  A. 
for  1 
Hour. 


Noon. 


8 

•»>lt.617 
11.783 
11.7&0 
11.719 
11. 


•f-iLesa 

11.830 
11.603 
11.577 
11.S53 

-i-uusao 

11.809 
11.489 
11.471 
11.45S 

411.441 
11.498 
11.417 
11.407 
11. 


•1-11.393 
11. 
ll.i 
11.386 
11.387 

•1-11.390 
11.394 
11.400 
11.406 
11.418 

4-11.430 
4-11.443 


ApDAreut 
DeoltnatioTi. 


NOCH. 


•1-1  i  16  23.6 

10  49  45.0 

10  22  48.4 

9  55  34.7 

9  28    4.4 

•1-9  0  18.5 
8  32  17.6 
8  4  2.4 
7  35  33.7 
7    6  52.2 

•I-  6  37  58.7 
6  8  53.9 
5  39  38.5 
5  10  13.2 
4  40  38.7 

•I-  4  10  55.9 
3  41  5.5 
3  11  8.1 
2  41  4.5 
2  10  55.3 

•I-  14041.3 
I  10  23.2 

0  40    1.7 
•1-0   9  37.5 

-  0  20  48.6 

-0  51  15.8 

1  21  43.4 

1  52  10.7 

2  22  37.0 
2  53    1.4 

-  3  23  23.3 

-  3  53  41.8 


Var.of 
Deol. 
for  1 
Hour. 


Noon. 


-68.93 
68.99 
67.73 
68.49 
69.09 


.73 
70.34 
70.99 
71.47 
71.99 

-73.47 
79.99 
73.35 
73.74 
74.11 

-74.45 
74.75 
75.09 
75.97 
75.48 

-75.68 
75.83 
75.96 
76.06 
76.19 

-76.15 
78.15 
76.19 
76.06 
75.97 

-75.85 
-75.70 


Meridian 
Pai»Hfi;e 


h     111 
23  45.2 

23  46.0 

23  46.7 

23  47.5 

23  48.2 

23  48.9 
23  49.6 
23  50.3 
23  51.0 
23  51.7 

23  52.3 
23  53.0 
23  53.6 
23  54.3 
23  54.9 

23  55.6 
23  56.2 
23  56.8 
23  57.4 
23  58.0 

23  58.6 
23  59.2 
23  59.9 

0   0.5 

0  1.1 

0  1.7 

0  2.4 

0  3.0 

0  3.6 


0 
0 


4.2 

4.9 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 


5!o 

6.1 


8th. 


^!o 

5.1 


ISth. 


^!o 

5.1 


18th. 


^;o 

5.1 


98d. 


^'.0 
5.1 


98th. 


^:o 

5J2 


a 

o 

o 
>> 

el 
P 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
29 
30 

31 
32 


OCTOBEB. 


Apparent 

Right 
Ascousion. 


Noon. 


h    ni     a 
2  43  55.50 

2  48  29.97 

2  53    4.78 

2  57  39.96 

3  2  15.55 

3  6  51.59 
3  II  28.14 
3  16  5.21 
3  20  42.85 
3  25  21.10 

3  29  59.98 
3  34  39.56 
3  39  19.88 
3  44  0.96 
3  48  42.82 

3  63  25.53 

3  58   9.11 

4  2  53.59 
4  7  39.01 
4  12  25.41 

4  17  12.82 
4  22  1.26 
4  26  50.76 
4  31  41.36 
4  36  33.08 

4  4 1  25.93 
4  46  19.94 
4  51  15.13 

4  56  11.52 

5  1    9.12 


5   6 
511 


7.94 
7.99 


Var.of 
R.A. 
for  1 
Hour. 


Noon. 


-1-11.430 
11.443 
11.458 
11.475 
11.493 

•1-11.513 
11.534 
11.557 
11.681 
11.607 


-m. 

11.86S 
11.696 
11.799 
11.763 

-M1.798 
11.635 
11.873 
11.913 
11.964 

•1-11.997 
19.040 
19.085 
19.131 
19.178 


•I-19J 
19.975 
19.395 
19.375 
19. 


•1-19.477 
•1-19.698 


Apparent 
Oeollnation. 

Var.of 
Decl. 
for  1 
Hour. 

Noon. 

Noon, 

O         1         It 

-  3  23  23.3 

If 
-75.85 

3  53  41.8 

75.70 

4  23  56.2 

75.51 

4  54    5.8 

75.99 

5  24    9.8 

• 

75.04 

-  5  54    7.4 

-74.78 

6  23  57.8 

74.44 

6  53  40.2 

74.09 

7  23  13.9 

78.71 

7  52  38.0 

73.30 

-  8  2151.8 

-79.85 

8  50  54.6 

79.97 

9  19  45.5 

71.86 

9  48  23.7 

71.39 

10  16  48.4 

70.74 

-10  44  59.1 

-70.14 

11  12  54.8 

89.50 

1 1  40  34.9 

88.83 

12   7  58.4 

68.13 

12  35   4.7 

67.39 

-13    1  52.8 

-68.89 

13  26  22.1 

65.88 

13  54  31.7 

84.98 

14  20  20.9 

84.11 

14  45  48.8 

63.91 

-15  10  54.7 

-68.97 

15  35  37.7 

81.30 

15  59  57.0 

60.30 

16  23  51.9 

59.98 

16  47  21.5 

68.19 

-17  10  25.0 

-57.09 

-17  33    1.6 

-55.95 

Meridian 


h 
0 

0 

0 

0 

0 

0 
0 
0 
0 


m 
4,2 

4.9 

5.5 

6.1 

6.8 

7.4 

8.1 
8.8 
9.5 


0  10.2 

0  10.9 
0  11.6 
0  12.3 
0  13.1 

0  13.9 

I 
I 

0  14.6 
0  15.4 
0  16.2 
0  17.0 
0  17.8 

0  18.6 
0  19.5 
0  20.4 
0  21.3 
0  22.2 

I 

0  23.2 1 
0  24.1 
0  25.1 
0  26.1 
0  27.1 

0  38.2 
0  29.2 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 


^!o 

5i2 


8th. 


5.0 
5.2 


Uth. 


^:o 

5.2 


Uth. 


^!o 

5iS 


98d. 


5iS 


98tb. 


5.1 
5.3 


-I-  Indleatee  north  deobnanona  t  the  algii  —  indleatee  aoath  deeMnatJflaa. 


VENUS,  1891. 
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GREENWICH  MEAIT  TIME. 

MOVEMBEB. 

DECEMBRR. 

4 

a 
o 

o 
1 

AmoimIob. 

Var.of 

JLjL. 

fori 

Hoar. 

Apparent 
DeertDAtioo. 

Vtf.of 

Deel. 
fori 
Honr. 

llerldlM) 

• 

i 

t 

▲aoeuioo. 

Var.of 

&▲. 

fori 

Hoar. 

Apparent 
Deellnatloti. 

1 
▼ar.of  j 
Docl.  1 
for  1     _ 
Hour.    Merldifta 

1  Pmmko. 

IfoOH. 

yo&n. 

Xoon. 

Noon. 

It 
-^.90 

0 

Noon. 

N 

+1 

(Mm. 

Noon. 

Noon. 
-8.79       1 

b    m     • 
15  1 1    7.99 

• 

O        t        It 

-17  33    1.6 

t    v\ 
39.3 

1 

h    m     8 
17  49  46.30 

8 
3.713 

0     »     f 
-34  33  57.8 

III 
9.6 

9 

15  16   9.37 

I9.ft79 

17  55  10.5 

54.78 

0  30.3 

3 

17  55  15.44 

13.783 

34  36    4.7 

0.05;     Ml.l    1 

3 

15  31  11.80 

19.631 

18  16  50.8 

63.59 

031.4 

3 

18   0  44.90 

13.730 

34  38  36.5 

4.07 

1  13.7! 

4 

15  36  15.57 

19.683 

1838    1.8 

59.34 

0  33.5 

4 

18   6  14.50 

13.735 

34  30    3.3 

3.00 

1  14.3 

6 

15  31  30.58 

19.735 

18  58  43.7 

51.07 

0  33.7 

5 

18  11  44.17 

13.730 

34  30  54.6 

-  1.90 

1  15.8 

6 

15  36  36.8:) 

-M9.786 

-19  18  53.8 

-40.77 

0  34.8 

6 

18  17  13.85 

413.735 

-34  31    0.7 

4  0.00 

1  17.3. 

7 

1541  34.31 

19.637 

19  38  31.3 

48.44 

0  36.0 

7 

18  33  43.45 

13.731 

34  30  31.6 

9J6 

1  18.9 

8 

15  46  43.01 

19.808 

19  57  37.3 

Kixn 

0  37.3 

8 

18  38  1393 

13.794 

34  38  57.0 

4.40 

1  30.4 

9 

15  51  53.93 

19.938 

30  16  10.1 

45  07 

0  38.4 

9 

18  33  43.17 

13.714 

84  36  47.1 

0.34 

1  33.0 

10 

15  57   4.04 

19.988 

30  34    9.3 

44.99 

0  39.6 

10 

18  3911.14 

13.701 

34  33  53.3 

0.99 

1  33.5 

11 

16   916.34 

'l'13.097 

-30  5!  33.7 

-48.79 

0  40.9 

11 

18  44  39.77 

-l'13.085 

-34  30  13.4 

410.10 

1  35.1 

\2 

16   7  39.83 

13.085 

31    8  33.8 

41.31 

0  43.3 

13 

18  50    7.99 

13.007 

34  15  47.6 

11.97 

I36G 

13 

16  13  44.44 

19.138 

31  34  35.9 

30.79 

0  43.5 

13 

18  55  35.74 

13.048 

34  10  38.1 

13.83 

138.3 

H 

16  18   0.18 

19.179 

31  40  13.4 

38.95 

0  44.8 

14 

19    1    3.94 

13.003 

34    4  44.3 

16.07 

139.7 

15 

16  33  17.03 

13.995 

31  55  11.6 

30.88 

0  46.3 

15 

19   6  39.55 

13  507 

33  58   6.1 

17.51 

1  31.3' 

16 

16  38  34.95 

-M3.98B 

-33   9  33.9 

-35.00 

0  47.5 

16 

19  1 1  55.53 

413.500 

-33  50  44.1 

410.33 

1  33.7 

17 

16  33  53.93 

13.319 

33  33  15.6 

33.47 

0  48.9 

17 

19  17  30.77 

13.537 

33  43  38.5 

91.14 

1  34.1. 

18 

16  39  13.91 

13.353 

33  36  19.3 

31.83 

0  50.3 

18 

19  33  45.35 

13J04 

33  33  49.6 

99.93 

1  35.6 

19 

16  44  34.87 

13.303 

33  48  43.3 

30.17 

0  51.7 

19 

19  38   8.91 

13.400 

33  34  17.8 

94.71 

1  37.0 

t» 

16  49  56.77 

13.439 

33    0  37.1 

98.48 

0  53.1 

30 

19  33  31.73 

13.439 

33  14    3.5 

90.47 

1  38.5 

31 

16  55  19.57 

-1-13.409 

-33  1 1  30.0 

-90.70 

0  54.6 

31 

19  38  53.60 

413.309 

-33    3    7.3 

498.91 

1  39.9 

23 

17   0  43.33 

13.504 

33  31  51.6 

90.03 

0  56.0 

33 

19  44  14.51 

13.351 

33  51  39.4 

09.09 

14l.3| 

33 

17   6   7.70 

13.537 

33  31  31.5 

93.98 

0  57.5 

33 

19  49  34.41 

13.308 

33  39  10.6 

31.03 

1  43.7 

34 

17  1133.94 

13.907 

33  40  39.1 

91.51 

0  59  0 

34 

19  54  53.35 

13.903 

3336  11.3 

33.31 

1  44.1 

35 

17  16  58.88 

13.599 

33  48  44.1 

19.73 

1    0.5 

35 

30   O'll.Ol 

13.917 

33  13  31.7 

34.97 

1  45.4 

36 

17  33  35.47 

•l'13.09l 

-33  56  16.0 

-17.93 

1    3.0 

36 

30    5  37.65 

413.100 

-31  58  13.8 

430.00 

146.8 

37 

17  37  53.67 

13.045 

34    3    4.5 

10.11 

1    3.5 

37 

30  10  43.13 

13.190 

31  43  15.0 

38.91 

1  48.1 

38 

17  33  30.40 

13.000 

34    9   9.3 

14.98 

1    5.0 

38 

30  15  57.38 

13.000 

31  37  38.9 

39.79 

1  49.4 . 

39 

17  38  48.61 

13.084 

34  14  39.9 

19.43 

1    6.5 

39 

30  31  10.41 

13.017 

31  1135.1 

41.35 

I50.7t 

* 

30 

17  44  17.33 

13.700 

34  19   6.3 

10.58 

1    8.0 

30 

30  36  33.19 

19.004 

90  54  34.3 

49.88 

1  51.9 

31 

17  49  46.30 

•i-13.713 

-34  33  57.8 

-8.79 

1    9.6 

31 

30  31  33.69 

419.910 

-30  37    7.1 

444^ 

1  53.1 

33 

17  55  15.44 

413.7S3 

-34  36    4.7 

-0.85 

1  11.1 

33    303641.88 

419.065 

-30  19    4.4 

445.85 

1  54.3 

1 

D»7  of  the  Month. 

9d. 

7th. 

M 

5.3 

19th. 

17th. 

91 

1 

Id. 

5:3 
S.5 

97th. 

Day  of  the  Month. 

Id. 

£4 
5.6 

7th. 

Ik 
5.6 

19th. 
5.7 

17tl 

u 

5.( 

5i 

1.  99d.9 

\  5.8 

trth. 

^7 
5^ 

1 
Ota. 

II 
.'..a 

6.0 

8eiBidt»in«ter  .  .  . 
Mor.ParmlUx   .  .  . 

5.3 

5.4 

5.4 

^!3 
5.5 

Bomidinmeter  .  . 
Hor.  Parallax   .  . 

Th«  tigs -*- P'*^'*' te  *^  kMiriy  ohaDgoof  dooUiu 
li— (■  f  dawrnMliig.    The  sifa-^iiidloAtea  that 

tloD  indiofttM  th«t  north  diwllnatJoni  a»  InorMaiBf  mad  eoath  dooliaa- 
north  deoUn>tions  nre  decrwiring  nad  Math  doollntione  IncrBMlDK. 

1 
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MARS,  1891. 


GREENWICH  MEAK  TIME. 


JANUARY. 


FEBBUABY. 


•S 

a 
o 

>4 


I 


1 
2 
3 
4 


6 

7 

8 

9 

10 

11 
12 
13 
U 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


AppM^nt 

Right 
Aiioeniiioii. 


Xoon. 


h  m  8 
22  53  13.94 

22  55  59.65 

22  58  45.12 

23  1  30.33 


5  23  4  15.31 


23  7  0.07 
23  9  44.61 
23  12  28  95 
23  15  13.08 
23  17  57.01 

23  20  40.75 
23  23  24.30 
23  26  7.66 
23  28  50.84 
23  31  33.85 

23  34  16.69 
2:J  36  59.37 
23  39  41.88 
23  42  24.24 
23  45  6.45 

23  47  48.51 
23  50  :U).43 
23  53  12.23 
23  .'>5  53.90 
23  58  35.46 

0  1  16.90 
0  3  58.24 
0  6  39.51 
0  9  20.69 
0  12  1.80 

0  14  42.85 
0  17  23.86 


Var.of 
B.A. 
fori 
Hoar. 


Noon. 


a 
46.910 

0.900 

6.889 

6.679 

0.870 

46.861 
6.8S8 
6.843 
0.835 
6.887 

+6.819 
6.811 
6.803 
6.796 
6.789 

-16  789 
6.775 
6.768 
6.708 
6.756 

+6.750 
6.744 
6.730 
6.734 
6.799 

+6.796 
6.791 
6.718 
6.715 
6.719 

+6.700 
+6.707 


Apparent 
Deolfnation. 

Var.of 
Deol. 
fori 
Hour. 

Ifoon. 

yoon 

0       /       «« 

-7  58  54.1 

It 
+45.93 

7  40  46.9 

45.36 

7  22  36.6 

45.48 

7    4  23.5 

45.60 

6  46   7.6 

45.71 

•-6  27  49.1 

+45.89 

6   9  28.2 

45.99 

5  51    5.0 

46.01 

5  32  39.7 

46.10 

5  14  12.5 

46.18 

-4  55  43.5 

+46.95 

4  37  13.0 

46.31 

4  1641.2 

46.36 

4    0   8.1 

46.40 

3  41  34.0 

46.44 

-3  22  59.2 

+46.47 

3    4  23.7 

46.49 

2  45  47.7 

46.50 

2  27  11.4 

46.50 

2    8  35.0 

46.50 

-1  49  58.8 

+46.50 

1  31  22.8 

46.49 

i  12  47.2 

46.47 

0  54  12.2 

46.44 

0  35  38.0 

46.41 

-0  17    4.7 

+46.37 

+0    1  27.5 

46.33 

0  19  58.6 

46.96 

0  38  28.4 

46.99 

0  56  56.6 

46.15 

.+  1  15  23.3 

+46.07 

+1  33  48.1 

+45.99 

MeridiftD 
Panaiee. 


h 
4 

4 

4 

4 

4 


111 

9.6 
8.5 
7.3 
6.1 
4.9 


4  3.7 
4  2.5 
4  1.3 
4  0.1 
3  58.9 

3  57.7 
3  56.5 
3  55.2 
3  54.0 
3  52.7 

3  51.5 
3  50.3 
3  49.1 
3  47.9 
3  46.6 

3  45.4 
3  44.1 
3  42.9 
341.6 
3  40.4 

3  39. 1 
3  37.9 
3  36.6 
3  35.4 
3  34.1 

3  32.9 
3  31.6 


3 

a 

o 

o 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

M 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 

23 

24 

25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Bight 
Aaoeneion. 


Noon, 


h    ni     e 
0  17  23.86 

0  20    4.81 

0  22  45.73 

0  25  26.63 

0  28    7.50 

0  30  48.36 
0  33  29.21 
0  36  10.07 
0  38  50.94 
041  31.82 

0  44  12.72 
0  46  53.64 
0  49  34.58 
0  52  15.55 
0  54  56.56 

0  57  37.61 

1  0  18.70 
1  2  59.85 
1  541.06 
1  8  22.33 

1  II  3.66 
1  13  45.06 
1  16  26.55 
I  19  8.12 
I  21  49.79 

124  31.57 
1  27  13.46 
I  29  55.47 
I  32  37.60 
1  35  19.86 

138  2.27 
1  40  44.82 


Var.of 
RA. 
fori 
Hovr. 


Noon. 


H 

+6.707 
6.706 
6.705 
6.704 
6.704 

+6.709 
6.709 
6.708 
6.709 
6.704 

+6.705 
6.706 
6.707 
6.708 
6.710 

46.719 
6.714 
6.716 
6.718 
6.791 

+6.7M 
6.797 
6.730 
6.734 
6.738 

+6.743 
6.748 
6.753 
6.7fi0 
6.705 

+6.770 
+6.776 


Apparent 
Deollnatlon. 

Tar.  of 
Deol. 
fori 
Hour. 

Noon. 

Noon. 

O        §        It 

+  1  33  48.1 

II 
+45.99 

1  52  11.0 

45.91 

2  10  31.9 

45.88 

2  28  50.6 

45.79 

2  47    7.0 

45.09 

+  3   520.9 

+45.59 

3  23  32. 1 

45.41 

3  4140.5 

45.99 

3  59  46.0 

45.16 

4  17  48.5 

45.03 

+  4  35  47.7 

+44.89 

4  53  43.4 

44.75 

5  1 1  35.6 

44.60 

5  29  24.0 

44.44 

5  47    8.6 

44.97 

+  64  49.0 

+44.09 

6  22  25.3 

43.01 

6  39  57.3 

43.73 

6  57  24.7 

43.54 

7  14  47.5 

43.35 

+  7  32    5.5 

+43.15 

7  49  18.5 

49.94 

8   6  26.5 

49.78 

8  23  29.3 

49.50 

8  40  26.8 

49.98 

+  8  57  18.9 

+49.05 

9  14    5.4 

41.81 

9  30  46.2 

41.57 

9  47  21.3 

41.83 

10    3  50.4 

41.09 

+-I0  20  13.6 

+40.84 

+10  36  30.4 

+40.58 

Meridian 


h    m 
3  31.6 

3:)0.4 

3  29.1 

3  27.9 

3  26.6 

3  25.3 
3  24.1 
3  22.8 
3  21.6 
3  20.3 

3  19.0 
3  17.8 
3  16.5 
3  15.3 
3  14.0 

3  12.7 
3  11.5 
3  10.2 
3    9.0 

3    7.7 


3 
3 
3 
3 
3 


6.4 
5.2 
3.9 
2.7 
1.4 


3  0.2 
2  58.9 
2  67.7 
2  66.4 
2  55.2 

2  5.3.9 
2  62.7 


Day  of  the  Month. 


Semidiameter 
H  or.  Parallax 


Ut. 


5.5 


6th. 


5.4 


nth. 


5.3 


16th. 


3'!o 

5.2 


Slat 


i\9 

5.1 


96th. 


i:9 

5.0 


Slat 


2.8 
4.9 


Day  of  the  Month. 


Semidiameter. 
Hor.  Parallax . 


5th. 


4:s 

4.8 


10th. 


4.7 


15th. 


2'.7 
4.6 


tOth. 


2;6 
4.5 


86th. 


2:6 
4.4 


Norm.— The  aign  +-  Indloalea  north  deoUnattonai  the  aicn  «. ladJcatea  aoath  deeliaationa. 
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OBBBirWIGH  MBAIir  TIME. 

KASCH. 

APan^ 

• 

o 

o 

1 

A  Mansion. 

Var.of 
K.A. 
fori 

Hoar. 

Apparent 
Deoltnation. 

Var.of 
Decl. 
for  I 
Hoar. 

MeridiMQ 
Piwaage. 

• 

a 
s 

;^ 

o 

>* 

« 

1 

Apparent 

Right 
Aeoensioii. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
Deeiination. 

Var.of 
Decl. 
for  1 

Hour. 

Meridiaa 
Pnamffe. 

Ifo<m. 

yoon. 

yo<m. 

441.33 

Ifoon. 

Jfoon. 

Noon. 

Noon. 

b    in     • 
1  38  37.60 

■ 
+6.758 

O        t        tt 

4  9  47  81.3 

h    m 
8  56.4 

h    m     e 
8  57  48.74 

s 
46.000 

417  88  16.9 

481.94 

h    m 
8  19.5 

9 

1  35  19.86 

6.766 

10    3  50.4 

41.00 

8  55.8 

8 

3    0  36.88 

7.008 

17  34  48.0 

30.64 

8  18.3 

3 

1  38   8.87 

6.778 

10  80  13.5 

40.84 

8  53.9 

3 

3    3  85.13 

7.017 

17  46  57.5 

30.44 

8  17.8 

4 

1  40  44.88 

6.776 

10  36  30.4 

40.68 

8  58.7 

4 

3    6  13.67 

7.097 

17  59    3.8 

30.03 

8  16.0 

6 

143  87.51 

6.788 

105841.1 

40.38 

8  51.5 

5 

3    9    8.43 

7.836 

18  10  59.8 

98.89 

8  14.9 

6 

1  46  10.37 

46.780 

+  11    845.3 

440.06 

8  50.3 

6 

3  11  51.48 

47.046 

418  88  45.3 

489.91 

1 
8  13.8 

7 

1  48  53.39 

6.706 

1184  43.1 

38.77 

8  49.1 

7 

3  14  40.63 

7.865 

18  34  81.4 

98.80 

8  18.6 

8 

1  51  36.57 

6.883 

1 1  40  34.3 

38.48 

8  47.8 

8 

3  17  30.07 

7.064 

18  45  47.5 

88.38 

8  11.5 

9 

t  54  19.98 

6.810 

1 1  56  18.6 

38.80 

8  46.6 

9 

3  30  19.73 

7.074 

18  57   3.3 

87.90 

8  10.4 

10 

1  57    3.44 

6.817 

18  11  56.0 

38.81 

8  45.4 

10 

3  83   9.60 

7.063 

19   8   8.9 

87.S8 

8   9.3 

11 

t  59  47.14 

+6.884 

418  87  86.4 

438.68 

8  44.8 

11 

3  85  59.69 

47.000 

419  19   4.1 

497.08 

8   8.8 

12 

8   8  31.08 

6.831 

18  48  49.6 

38.39 

8  43.0 

18 

3  88  49.98 

7.101 

19  89  48.8 

86.66 

8   7.1 

13 

8   5  15.07 

6.838 

18  58    5.6 

38.81 

841.8 

13 

3  31  40.48 

7.100 

19  40  83.0 

86.81 

8   6.0 

H 

8   7  59.30 

6.847 

13  13  14.1 

37.70 

8  40.6 

14 

334  31.19 

7.117 

19  50  46.5 

85.76 

8    4.9 

15 

8  10  43.78 

6.8M 

13  88  15.1 

87.38 

8  39.4 

15 

3  37  88.09 

7.195 

80    0  59.8 

85.31 

8    3.8 

16 

813  88.33 

+6  809 

+  13  43   8.3 

487.06 

8  38.8 

16 

3  40  13.19 

47.133 

480  11     1.1 

484.88 

8   9.8 

17 

8  16  13.18       6.870 

13  57  53.7 

38.79 

8  37.0 

17 

3  43   4.48 

7.141 

80  80  58.1 

84.40 

8    1.7 

18 

8  18  58.09       6.878       14  18  31.1 

38.30 

8  35.8 

18 

3  45  55.96 

7.140 

80  30  38.1 

83.84 

8   0.6 

19 

8  8143.85       6.886       14  87    0.5 

36.06 

8  34.6 

19 

3  48  47.68 

7.157 

80  40    1.0 

83.46 

150.5 

80 

8  84  88.01  ;      6.884 1 

14  41  81.7 

35.79 

8 .33.4 

80 

3  51  39.46 

7.164 

80  49  18.8 

83.81 

158.4 

21 

887  14.16 

+6.808 

+  14  55  34.5 

485.37 

8  38.3 

81 

3  54  31.48 

47.171 

480  58  85.3 

488.64 

1  57.4 ' 

88 

8  89  59.91  .     6.910'     15   9  39.0 

35.01 

831.1 

88 

3  57  83.67 

7.178 

81    7  80.6 

88.87 

1  56.3 

83 

8  38  45.85!     6.810 !     15  83  34.9 

34.65 

8  89.9 

83 

4    0  16.03 

7.185 

81  16   4.6 

81.98 

155.8 

84 

8  35  31.99       6.087      15  37S8.1 

34.99 

8  88.7 

84 

4    3    8.57 

7.198 

8184  37.1 

81.11 

1  54.1 

1 

85 

8  38  18.34  ,      6.835 

15  51    0.6 

33.89 

8  87.5 

85 

4    6    1.87 

7.198 

81  38  58.8 

80.63 

1  53.1 

86 

8  41    4.89     +6.844 

416  4:w.8 

433.55 

8  86.3 

86 

4    854.13 

47.806 

481  41    7.7 

480.16 

1  58.0 

87 

8  43  51.65       6.063!     16  17  50.9 

33.18 

8  85.8 

87 

4  11  47.15 

7.813 

8149   5.6 

10.67 

151.0 

88 

8  46  38.63       6  080       16  31    8.5 

38.80 

8  84.1 

88 

4  14  40.33 

7.918 

81  56  58.0 

18.18 

149.9 

89 

8  49  85.88       6.871       16  44    5.0 

38.41 

8  83.0 

89 

4  17  3.3.67 

7.996 

83   4  86.8 

16.70 

1  48.9 

30 

8  58  13.84       6.980       16  56  58.3 

38.09 

8  81.8 

:io 

4  80  87.16 

7.938 

88  1 1  49.8 

18.81 

147.8 

31 

8  55   0.88     ^.980    +17    9  48.3 

431.83 

8  80.6 

31 

4  83  80.79 

47.838 

488  19    1.0 

417.79 

1  46.8, 

38 

8  57  48.74     46.889    +17  88  16.9 

1 

t 

431.84 

8  19.5 

38 

4  86  14.56 

4-7.844 

48886   0.4 

417.83 

1  45.7 

Dayof  theMoBib. 

8d. 
4.4 

7th. 

n 

>     8.5 
4.3 

Itth. 

It 
8.4 

4M 

17th. 

4.8 

81 

c 

* 

i 

Id. 

H 

2.3 
1.1 

17th. 
4.1 

Day  of  the  Month. 

let. 

£3 

4.0 

8th. 

tlth. 

Iftt 

L9lat.1 

I  Sit 

}    3.8 

!8th. 

3JB 

8leL 

1 

3.7 

1 

Semidiameter   .  . 
Hor.  Parallax    .  . 

Semidiameter  -.  . 
Hor.  Paimllaz   .  . 

i,2 

4.0 

^:3 

3.9 

3.S 

» alffB  +  prefixed  to  the  hourly  ehaiige  of  doolina 
loaa  are  deereaafaif .    The — etgn  indieatee  thai 

tlon  tndioatoe 
north  deolinat 

lone  are  deereaainc  and  eoath  deoUaatioBa  iaereaaiac. 
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MAKS,  1891. 


GBBElfWICH  MEAUr  TIME. 

MAT. 

JUNE. 

4 

§ 

o 

Apparent 

Sght 
AaoeneioD. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Oeolinatlon. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

• 

g 

t 

1 

Aaoenaion. 

▼ar.of 
B.A. 
fori 
Honr. 

Apparent 
Deamiation. 

▼ar.of 
Baol. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon, 

iroon. 

Noon. 

Noon. 

irOim. 

Nwm, 

Noon. 

I 

b    m     e 
4  23  20.79 

• 
+7.338 

0       «       #/ 

+22  19    1.0 

+17.T9 

h    m 
146.8 

h    m    a 
5  53  36.67 

a 
+7.970 

0     1     II 
+24  21  16.8 

II 
+  1.00 

li    m 
14.9 

8 

4  26  14.56 

7.M4 

22  26   0.4 

17.29 

1  45.7 

2 

55631.11 

7.906 

24  2156.3 

1.30 

13.8 

3 

4  29   8.47 

7.949 

22  32  48.0 

16.74 

1  44.7 

3 

5  59  25.46 

7.989 

24  22  23.5 

0.88 

12.8 

4 

4  32   2.51 

7.954 

22  39  23.6 

16.95 

143.7 

4 

6   2  19.70 

7.967 

24  22  38.4 

+  0.87 

11.7 

6 

4  34  5G.67 

7.9S0 

22  4547.3 

15.78 

142.6 

5 

6   5  13.82 

7.9B0 

24  2241.2 

-0.14 

10.7 

6 

4  37  50.06 

•1-7.964 

+22  5159.0 

+15.97 

1  41.6 

6 

6   8   7.81 

+7.946 

+24  22  31.7 

-  0.66 

9.6 

7 

4  40  45.:)5 

7.S68 

22  57  58.6 

14.78 

1  40.6 

7 

6  11    1.68 

7.940 

24  22  10.1 

1.16 

8.5 

8 

4  43  39.85 

7.979 

23    3  46.2 

14.97 

139.5 

8 

6  13  55.40 

7.984 

24  21  36.4 

1.66 

7.5 

0 

4  46  34.44 

7.970 

23   921.6 

13.76 

1  38.5 

9 

616  48.96 

7.998 

24  20  60.6 

9.16 

6.4 

10 

4  49  29.11 

7.980 

23  14  44.9 

13.94 

137.6 

10 

619  42.34 

7JK1 

24  19  52.7 

9.66 

5.4 

11 

4  52  23.86 

+7.983 

+23  19  55.9 

+19.79 

1  36.4 

11 

6  22  35.58 

+7Jil4 

+24  1842.8 

-3.16 

4.3 

12 

4  55  18.67 

7.985 

23  24  54.7 

19.90 

1  35.4 

12 

6  25  28.63 

7.906 

24  17  20.9 

3.66 

3.3 

13 

4  58  13.55 

7.987 

23  29  41.3 

11.69 

134.4 

13 

6  28  21.48 

7.196 

24  15  47.1 

4.16 

2.2 

M 

5    1    8.47 

7.980 

23  34  15.6 

11.17 

133.3 

14 

6  31  14.13 

7.190 

24  14    1.4 

4.65 

1.2 

15 

5    4    3.43 

7.991 

23  38  37.5 

10.66 

1  32.3 

15 

6  34   6.58 

7.181 

24  12   3.9 

5.14 

0.1 

16 

5   6  58.43 

+7.999 

+23  42  47.1 

+10.14 

1  31.3 

16 

6  36  66.81 

+7.179 

+24    0  54.6 

-6.63 

0  59.1 

17 

5   0  53.45 

7.999 

23  46  44.3 

0.63 

1  30.2 

17 

6  39  60.82 

7.163 

24    7  33.6 

6.19 

0  58.0 

18 

5  12  48.49 

7J83 

23  50  29.1 

0.11 

1  29.2 

18 

6  42  42.60 

7.153 

84    5   0.9 

6.61 

0  56.9 

19 

5  15  43.53 

7.998 

23  54    1.5 

8.60 

128.1 

19 

6  45  34.15 

7.143 

24    2  16.6 

7.00 

0  55.8 

^ 

5  18  :)8.57 

7.999 

23  57  21.6 

8.06 

1  27.1 

20 

6  48  25.46 

7.133 

23  50  20.8 

7.67 

0  54.7 

21 

5  21  33.60 

+7.999 

+24    0  29.3 

+7.66 

126.1 

21 

6  51  16.52 

+7.199 

+23  56  13.5 

-0.05 

0  53.6 

22 

5  24  28.62 

7.999 

24    3  24.5 

7.04 

125.0 

22 

6  54    7.33 

7.119 

23  52  54.7 

0.89 

0  52.5 

n 

5  27  23.62 

7.991 

24    6   7.3 

6.58 

124.0 

23 

6  56  57.89 

7.101 

23  49  24.6 

8.00 

0  51.4 

24 

5  30  18.59 

7.990 

24    8  37.8 

6.00 

123.0 

24 

6  59  48.19 

7.000 

23  45  43.2 

0.46 

0  50.3 

25 

5  33  13.54 

7.988 

24  10  56.0 

5.40 

122.0 

25 

7   2  38.23 

7.070 

23  4160.6 

0.08 

0  49.2 

26 

5  36   8.44 

+7.987 

+24  13    1.7 

+1.06 

121.0 

26 

7   5  28.00 

+7.008 

+23  37  46.8 

-10.30 

0  48.1 

27 

6  39   3.:M) 

7.985 

24  14  55.1 

4.47 

120.0 

27 

7   8  17.50 

7.057 

23  33  31.9 

10.85 

0  47.0 

28 

541  58.11 

7.983 

24  16  36.1 

3.05 

1  19.0 

28 

7  11    6.72 

7.046 

83  29   5.9 

11.91 

0  45.9 

29 

5  44  52.85 

7.980 

24  18   4.8 

3.44 

1  18.0 

29 

7  13  55.67 

7.004 

83  24  29.0 

11.77 

0  44.8 

30 

5  47  47.53 

7.977 

24  19  21.1 

9.09 

I  16.9 

30 

7  16  44.34 

ijm 

23  19  41.2 

19.99 

0  43.6 

31 

5  50  42.14 

+7J74 

+24  20  25.1 

+0.41 

1  15.9 

31 

7  19  32.71 

+7.010 

+83  14  42.6 

-19.07 

0  42.5 

32 

5  53  36.67 

+7J70 

+24  21  16.8 

+1.90 

I  14.9 

32 

7  22  20.78 

+«.007 

+83   9  33.8 

-U.11 

0  41.4 

Di 

^yof  the  Month. 

let 

2.1 
3.7 

-eth. 

£1 
3.7 

nth. 
3.6 

leti 

3.t 

uOlttl 

teth. 

Slat 

Bay  of  tha  Month. 

6th 

.  10th. 

»th.  * 

Itth. 

95th. 

OOtb. 

Semidiameter   .  . 
Hor  Parallax    .  . 

\    3j6 

«i:o 

3.5 

£0 
3.5 

Semidiamator   .  . 
Hor.  Parallax   .  • 

3i 

1     £0 

3.4 

£0 

3.4 

I'i) 
3.4 

i':9 

3.4 

If on.-^Th«  aigii  4-  Indicate*  north  deoUnatlonai 

tha  algn — Inillfflataa  aowth  dadlnattonfc 

MAES,  1891. 
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GBBEKWICH  MBAIT  TIME. 

JULY. 

AUGUST. 

• 

8 

1 

AMMislon. 

Vtf.of 
B.A. 
fori 
Hour. 

,  Vftr.of 
AppareDl     '   Decl. 
Deolitifttion.      for  1 
Uotir. 

M«ri«li8u 

• 

§ 

AMenoioD. 

Var.of 
KA. 
fori 
Hoor. 

Apnareoi 
OooliiiAtion. 

Var.of 
Decl. 
fori 

Hoar. 

MorMian 
pMMce. 

JfMM. 

ivOMI. 

jroM». 

Noon. 

o 

1 

TlOOtt. 

ivoon. 

jiroM». 

ivoon. 

h   n    • 
7  19  39.71 

8 
+7.010 

O        9         t* 

493  14  49.6 

It 
-18.67 

Ii     111 

0  49.5 

1 

h    m     ft 
8  43  44.56 

• 
46.550 

9       i       it 

4-19  1844.0 

-94.78 

h    m 
0    4.5 

9 

7  99  90.78 

6.007 

93   9  33.9 

13.11 

041.4 

9 

8  46  91.81        6.544 

19   845.3 

95.11 

0    3.9 

3 

7  95   8.55 

0.084 

93   4  13.9 

13.55 

0  40.9 

3 

8  48  58.70;'    6.099 

18  58  38.7 

95.43 

0    1.9 

4 

7  97  66.09 

6.071 

99  58  49.6 

13.00 

0  39.1 

4 

8  51  35.99       6.514 

18  48  94.4 

95.75 

5  0   •.» 
in  M.  t 

5 

7  30  43.17 

6.006 

92  53    1.5 

14.43 

0  37.9 

5 

854  11.38 

6.480 

18  38   9.4 

90.07 

93  57.9 

6 

7  33  30.01 

46.015 

499  47   9.9 

-14.86 

0  36.8 

6 

8  56  47.18 

46.484 

4-I897  39.0 

-90.38 

93  56.6 

7 

7  36  16.89 

6.081 

99  41    8.0 

15.99 

0  35.6 

7 

8  59  99.61 

6.480 

18  16  56.0 

96.60 

93  55.9 

8 

7  30   9.70 

0.017 

99  34  55.8 

15.71 

0  34.4 

8 

9    157.68 

6.454 

18   6  11.9 

98.00 

93  53.8 

9 

7  4 1  48.55 

6.003 

99  98  33.5 

16.13 

0  33.9 

9 

9    4  39.38 

6.430 

17  55  90.5 

97.99 

93  59.5 

10 

7  44  34.05 

6.800 

99  99    1.0 

16.55 

0  39.0 

10 

9   7    6.79 

6.494 

17  44  99.1 

97.56 

93  51.1 

II 

7  47  19.91 

46.875 

499  15  18.6 

-16.07 

0  30.8 

11 

9   9  40.71 

46.400 

417  33  16.6 

-97.87 

93  49.7 

19 

7  60    4.09 

6.800 

99   896.3 

17.9S 

0  99.6 

19 

9  19  14.34 

6.804 

17  99   4.3 

98.15 

93  48.3 

13 

7  59  48.48 

6.845 

99    194.9 

17.79 

0  98.4 

13 

9  14  47.69 

6.370 

17  10  45.1 

98.43 

93  46.9 

U 

7  56  39.58 

0.830 

91  54  19.4 

18.10 

0  97.9 

14 

9  17  90.54 

6.804 

16  50  19.3 

98.71 

93  45.5 

IS 

7  58  16.39 

6.815 

91  46  50.9 

18.50 

0  96.0 

15 

0  19  53.11 

6.850 

16  47  47.0 

98.00 

93  44.1 

16 

8   0  59.70 

46.800 

491  39  90.0 

-18.00 

0  94.8 

16 

9  99  95.34 

46.836 

416  36   8.9 

-90.95 

93  49.7 

17 

8   3  49.79 

0.785 

91  31  39.5 

10.38 

0  93.6 

17 

9  94  57.99 

6.301 

16  94  93.0 

90.51 

9341.3 

18 

8   6  95.38 

0.770 

91  93  49.8 

lo.n 

0  99.4 

18 

9  97  98.76  '     6.307 

16  19  31.5 

90.77 

93  3.0.8 

19 

8   9   7.67 

6.795 

91  15  50.8 

90.15 

091.1 

19 

9  99  59.96       6.908 

16    0  33.8 

30.03 

93  38.4 

90 

8  1 1  49.60 

6.740 

91    7  49.6 

90.53 

0  19.9 

90 

9  39  30.84 

6.980 

15  48  30.0 

30.98 

93  36.9 

91 

8  14  31.16 

46.794 

+90  59  95.4 

-90.00 

0  18.6 

91 

9  35    1.40 

46.987 

415  36  90.9 

-30.53 

93  35.5 

99 

8  17  19.36 

6.700 

90  50  59.9 

91.97 

0  17.4 

99 

9  37  31.64 

6.953 

15  94    4.5 

30.77 

93  34.0 

93 

8  19  5.3.90 

6.604 

90  49  94.1 

91.64 

0  16.1 

9:) 

9  40    1.57 

6.940 

15  M  43.0 

31.01 

93  39.6 

94 

8  99  33.68 

6.670 

90  33  40.3 

99  00 

0  14.9 

94 

9  49  31.18        6.997 

14  59  15.7 

31.95 

9331.1 

95 

895  13.60 

6.684 

90  94  47.7 

99.30 

0  13.6 

95 

9  43    0.49       6.914 

14  46  49.8 

31.40 

93  99.7 

96 

8  97  53..'i6 

46.640 

490  I5  4G.6 

-93.79 

0  19.3 

96 

9  47  99.49     46.909 

4-14  34    4.4 

-31.79 

93  98.9 

97 

8  30  39.96 

6.834 

90   6  36.9 

93.07 

0  11.0 

97 

9  49  58.90       0.100 

14  91  90.5 

31.04 

9:}  ^26.8 

98 

8  33  19.00 

6.810 

19  57  18.7 

93.49 

0    9.7 

98 

9  59  96.61  1     0.178 

14    8  31.3 

39.16 

93  95.3 

99 

8  35  50.68 

6.604 

19  47  59.9 

93.77 

0    8.4 

99 

9  54  54.74  ,      6.168 

13  55  36.8 

39.36 

93  93.9 

30 

8  38  90.00 

6.580 

19  38  17.5 

94.11 

0    7.1 

30 

9  57  29.57  '     6.154 

13  49  37.1 

39.99 

93  99.4 

31 

8  41    6.96 

46.574 

419  98  34.8 

-94.45 

0   5.8 

31 

9  59  50.19:  46.149 

4-13  99  39.4 

-89.80 

93  90.9 

39 

8  43  44.56 

46.550    419  1844.0 

-94.78 

0    4.5 

39 

10    9  17.39     46.130 

413  16  99.8 

-83.00 

93  19.4 

Di 

lyof  ttMMont 

h. 

Oth 

it 
U 

3.4 

.  lOth. 

)     L9 
1     3.4 

loth. 
3.3 

lOth. 

3.3 

95 

th. 

80th. 

l".9 
3.3 

D*y  of  the  Ifonth. 

4th. 

U 
3.S 

•th. 

1      fi) 
\     3.3 

14th. 

1:9 
3.3 

19th. 

i':9 
3.3 

94 

th. 

99tb. 

1:9 
3.3 

0«l 
He 

nldiftflMter 
tr.  PsrmlUx 

•  • 

0t 

1.9 
3.3 

Semidiamotor  .  . 
Hor.  ParftlUx    .  . 

1:9 
3.3 

•■IffB-fprdbn 

id  to  ^*  hiMirlvahABffMa 

f  ilAfllinfttlfm  Indlin 

itoot 

illUktJ 

fchftt  ni>rth  d»&|l»i«H—  *Mk  liMMMinv  mmA  aoaih  AmUba. 

ilBC 

.   Th 

loalgn- 

-indloa 

Am  th*t  north  dool 

loiMaredeorM 

■InO 

'Mkd 

•oathOi 

mUbaU 

OMia 

ion 

Ml 

■<• 

234 


MARS,  1891. 


QBBENWIOH  MBAlf  TDCB. 


8GPTEMBEB. 


a 
o 


& 

A 


I 

3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kiffht 
Ascension. 

Var.of 
K.A. 
fori 
Hoar. 

N007i. 

Noon, 

h    ni     8 

A 

10    2  17.39 

+6.130 

10    4  44.38 

6.119 

10    7  11.10 

6.107 

10    9  37.55 

6.096 

10  12    3.72 

6.065 

10  14  29.62 

■HJ.074 

10  16  55.26 

6.063 

10  19  20.64 

6.069 

10  21  45.77 

6.041 

10  24  10.65 

6.031 

10  26  35.28 

+6.091 

10  28  59.67 

6.011 

10  31  23.82 

6.001 

10  33  47.75 

5.999 

10  36  11.45 

5983 

10  38  34.94 

+5.974 

10  40  58.22 

5.966 

10  43  21.29 

5.958 

10  45  44.17 

5.950 

10  48   6.86 

5.949 

10  50  29.37 

+5.934 

10  52  51.70 

5.997 

10  55  13.86 

5.990 

10  57  35.85 

5.913 

10  59  57.69 

5.906 

11    2  19.37 

+5.900 

11    4  40.90 

5.894 

II    7    2.29 

5.888 

11    9  23.54 

5889 

nil  44.65 

5.876 

It  14    5.62 

+5.871 

11  16  26.47 

+5.866 

Apparent 
Deollaation. 

Var.of 

Decl. 

fori 

Hour. 

Noon. 

Noon. 

Off/ 

+  13  16  22.8 

—33.00 

13    3   8.3 

33.90 

12  49  4^.1 

33.40 

12  36  25.2 

33.60 

12  22  56.8 

33.78 

+  12    9  24.0 

-33.96 

1 1  55  46.9 

34.14 

1 1  42    5.6 

34.31 

1 1  28  20.2 

34.48 

11  14  30.8 

34.64 

+11    0  37.5 

-34.80 

10  46  40.4 

34.96 

10  32  39.5 

35.11 

10  18  35.0 

35.96 

10    4  26.9 

35.41 

+  9  50  15.4 

-35.55 

9  36    0.6 

35.60 

9  21  42.5 

35.89 

9    7  21.1 

35.95 

8  52  56.7 

36.08 

+  8  38  29.2 

-36  90 

8  23  58.8 

36.39 

8   9  25.6 

36.44 

7  54  49.6 

36.56 

7  40  10.9 

36.67 

+  7  25  29.6 

-36.77 

7  10  45.8 

36.87 

6  55  59.7 

36.97 

641  It  2 

27.06 

Meridian 
Paaeage. 


6  26  20.6 

+  611  27.9 
+  5  56  33.2 


-37.94 
-37.33 


h    m 
23  19.4 

23  17.9 

23  16.4 

23  14.9 

23  13.4 

23  11.9 
23  10.3 
2:)  8.8 
23   7.3 

23    5.8 

23  4.2 
23  2.7 
23  I.I 
22  59.6 
22  58.0 

22  56.5 
22  54.9 
22  53.3 
22  51.8 
22  50.2 

22  48.7 
22  47.1 
22  45.6 
22  44.0 
22  42.4 

22  40.8 
22  39.2 
22  37.7 
22  36.1 
37.15  22  34.5 


22  32.9 
22  31.3 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 

8th. 

ISth. 

ISth. 

SSd. 

H 

H 

It 

II 

II 

1.9 

1.9 

1.9 

1.9 

2.0 

3.3 

3.4 

3.4 

3.4 

3.4 

Mth. 


3.4 


OCTOBEB. 


3 


I 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 

on 


26 
27 

28 
29 
30 

31 
32 


Apparent 

Kgbt 
Aaoenaion. 

Var.of 
R.A. 
fori 

Hoar. 

Noon. 

Noon. 

h    m     8 

8 

11  14    5.62 

+5.871 

11  16  26.47 

5.866 

1 1  18  47.20 

5.861 

1121    7.81 

'     S.8S6 

1 1  23  28.30 

5.859 

1 1  25  48.68 

+5.847 

1128   8.95 

5.8fi 

1130  29.12 

5.838 

1 1  32  49.20 

6.834 

II  35   9.18 

5.831 

1 1  37  29.08 

+5.898 

i  1  39  48.90 

5.895 

1 1  42   8.66 

5.699 

1 1  44  28.35 

6.619 

1 1  46  47.98 

5.817 

1 1  49    7.56 

+5.615 

11  51  27.10 

5.813 

1 1  53  46.60 

5.819 

1 1  56   6.07 

5.811 

1 1  58  25.52 

5.810 

13   0  44.96 

+5.810 

12    3    4.40 

5.610 

12    5  2.3.82 

5.610 

12   7  43.25 

5.810 

12  10    2.69 

5.811 

12  12  22.14 

+5.811 

12  14  41.61 

5.819 

12  17    1.09 

5.819 

12  19  20.60 

5.813 

1221  40.14 

5.614 

12  23  59.71 

+5.616 

12  26  19.32 

+5.818 

Apparent 
Declination. 


Noon. 


O        I        *i 

+6  1 1  27.9 
5  56  33.2 
5  4 1  36.6 
5  26  38.2 
5  11  38.1 

+4  56  36.5 
4  4 1  33.4 
4  26  28.9 
4  1123.1 
3  56  16.2 

+3  41  6.2 
3  25  59.2 
3  10  49.2 
2  55  38.3 
2  40  26.7 

+2  25  14.5 
2  10  1.6 
I  54  48.3 
I  39  34.5 
1  24  20.3 

+  1  9  5.9 
0  53  51.2 
0  38  :)6.5 
0  23  21.7 

+0    8    7.0 

-0  7  7.5 
0  22  21.7 
0  37  35.5 

0  52  48.9 

1  8    1.7 

-1  23  13.8 
-I  38  25.1 


Var.of 
Decl. 
fori 

Hoar. 


Noon. 


It 
-37.94 

S7.33 

37.41 
37.49 
37.56 

-37.69 
37.67 
37.79 
37.76 
37.81 

-37.85 
37.89 
37.93 
37.97 
38.00 

-38.09 
38.04 
38.06 
38.06 
38.10 

-38.11 
38.19 
38.19 
38.11 
38.10 

—38.09 
38.06 
38.06 
38.04 

.  38.01 

-37.98 
-37.96 


Meridian 
PasMiKe. 


h    m 
22  32.9 

22  31.3 

22  29.7 

22  28.1 

22  26.5 


I 


22  24.9 
22  23.3 
22  21.7 
22  20.1 
22  18.5 

22  16.9 
22  15.2 
22  13.6 1 
22  12.0 1 
22  10.4 


22 
22 
22 
22 
22 


8.8 
7.2 
5.6 
4.0 
2.4 


22  0.7 
21  59.1 
21  57.5 
21  55.9 
21  54.2 

21  52.6 
21  51.0 
21  49.4 
21  47.8 
21  46.1 

21  44.5 
21  42.9 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 


«i:o 

3.5 


8th. 


si:o 

3.5 


ISth. 


3.5 


ISth. 


y:o 

3.6 


»8d. 


3j6 


tStb. 


3.6 


ir<yiB.^Tbe  aign  +•  Indieatee  north  deolinaaona  i  the  alga  —  Indleateaaeath  deellnatiffna. 


MARS,  1891. 
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GREENWICH  MEAS  TIME. 


4 
I 

O 


I 

2 
3 

4 
5 

6 

7 

8 

9 

10 

II 
19 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30 

31 
32 


NOYSMBER. 


Apparait 

Kght 
▲•oension. 


Iw09Hm 


1220  19.32 
12  28  38.97 
1230  68.67 
12  33  18.41 
12  3538.20 

12  37  58.06 
12  40  17.97 
12  4237.95 
1244  58.00 
12  47  18.13 

12  49  38.35 
12  51  58.66 
12  54  19.07 
12  56  39.58 

12  59   0.20 

13  I  20.94 
13  3  41.80 
13  6  2.80 
13  8  23.93 
13  10  45.20 


13 
13 
13 
13 
13 

m 

13 
13 
13 
13 
13 


13  6.61 
1528.17 
17  49.88 
20  11.75 
22  33.78 

24  55.97 
27  18.33 
29  40.85 
32  3.54 
34  26.41 


13  36  49.45 
13  39  12.67 


Vw.of 
R.A. 
fori 
Hoar. 


Jfoott, 


•f5.8l8 
6.890 
6.889 

6.1 


•••6.1 
6.831 
6.834 
6.837 
6.841 

+6.845 
6.849 
6.863 
6.867 

5.1 


•l'5.867 
5.879 
6.877 
5.883 
6 


+5.896 
5.901 
5.007 
6.014 
5.991 


+5.1 
5.935 
5.948 
5.949 
6.958 

+5.963 
+6.970 


Apparent 
OoeliDfttioii. 

Var.of 
Dec  I. 
fori 
Hoar. 

No9n, 

Noon. 

O        *        it 

-1  3825.1 

t* 
-37.95 

1  53  35.6 

37.91 

2   8  45.1 

37.87 

223  53.4 

37.89 

2  39   0.5 

87.77 

-2  54    6.4 

-37.71 

3   9  10.9 

37.05 

3  24  13.8 

37.59 

3  39  15.2 

37.58 

3  54  15.0 

37.45 

-4    9  13.0 

-37.38 

4  24    9.2 

37.30 

4  39   3.5 

37.99 

4  53  55.8 

37.13 

5   8  46.0 

37.04 

-5  23  34.0 

-38.90 

5  38  19.8 

36.86 

5  53    3.3 

38.78 

6   7  44.5 

36.80 

6  22  23.1 

30.55 

-6  36  59.2 

-30.44 

6  51  32.6 

30.33 

7   6  3.2 

30.99 

7  20  30.9 

30.10 

7  34  55.7 

35.97 

-7  49  17.4 

-35.84 

8   3  35.9 

35.71 

8  17  51.1 

35.57 

8  32   3.0 

36.49 

8  46  11.3 

35.97 

-9   0  16.1 

-35.19 

-9  14  17.1 

-34.96 

Meridian 


b    111 
21  42.9 

21  41.3 

21  39.7 

21  38.1 

21  3G.5 

21  34.9 
21  33.2 
21  31.6 
21  30.0 
21  28.4 

2126.8 
2125.2 
2123.6 
21  22.0 
2120.4 

21  18.8 
21  17.2 
21  15.6 
21  14.0 
21  12.4 

21  10.9 

21  9.3 

21  7.7 

21  6.1 

21  4.5 

21  3.0 
21  1.4 
20  59.9 
20  58.3 
20  56.8 

20  55.2 
20  53.7 


Daj  of  the  Month. 


0«iBidiftni6t«r  .  . 
Hor.  Psrmliaz   .  . 


td. 

7th. 

19th. 

17th. 

Md. 

sTi 

it 

2.1 

ll 

2.2 

3.7 

3.7 

3.8 

3.8 

3.9 

97UI. 


i\2 

3.9 


a 
o 


2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
2!) 
30 

31 
32 


m        DECEMBER. 


Apparent 

Right 
Aflcenaion. 


jVooift. 


h  m  a 
3  36  49.45 
3  39  12.67 
3  41  :)6.06 
3  43  59.63 
3  46  23.39 

3  48  47.33 
3  51  11.46 
3  53  36.79 
3  56  0.32 

3  58  25.04 

4  0  49.96 
4  3  15.13 
4  6  40.49 
4  8  6.07 
4  10  31.88 

4  12  57.92 
4  15  24.19 
4  17  50.69 
4  20  17.43 
4  22  44.41 

4  25  11.64 
4  27  39.11 
4  30  6.82 
4  32  34.77 
4  35   2.96 

4  37  31.39 
4  40  0.07 
4  42  28.98 
4  44  58.14 
4  47  27.52 

4  49  57.14 
4  52  27.00 


Var.of 
&A. 
fori 
Hoar. 


iriaim. 


a 
+6.903 
5.970 
5.978 
6.988 
6.904 

+4.008 
8.018 
8.018 
8.080 
8.«85 

+6.043 
8.008 
8.081 
8.070 
6.080 


6.080 
0.108 
6.119 
6.199 

+8.139 
8  150 
8.180 
6.170 
8.180 

+8.190 
8.908 
8.SiO 
8.990 
6.830 

+«.989 


Day  of  the  Month . 


Semidtameter  . 
Hor.  Parallax   . 


td. 


4.0 


Apparent 
Oeelination 


Var.of 
Deel. 
fori 
Honr. 


iVOOfl. 


O 

9 


t  u      I 

0  16.1  ' 


9  14  17.1 
9  28  14.4 
9  42  7.7 
9  55  57.0 

•10  9  42.1 
10  23  23.1 
to  36  59.8 

10  50  32.1 

11  3  59.9 

II  17  23.2 
II  3041.9 
1 1  43  55.9 

11  57    5.1 

12  to   9.4 

-12  23  8.8 
12  36   3.2 

12  48  52.5 

13  1  36.6 
13  14  15.3 

-13  26  48.7 
13.19  16.6 

13  51  39.0 

14  3  55.6 
14  16    6.5 

1428  11.4 
14  40  10.4 

14  52    3.3 

15  3  50.0 
15  15  30.4 

15  27    4.4 

15  38  31.9 


ivMA. 


It 

-86.19 
84.90 


84.83 

84.48 


34.19 
33.04 
33.79 
33.58 

—33.37 

83.18 
88.98 
88.78 
89.57 


38.15 
31.04 
81.79 
31.50 

-31  in 
31.04 
30.01 
30.57 


-«.08 
99.83 
99.57 
99.31 
99.06 

-98.78 


MeridlftB 


h    m 
20  55.2 

20  53.7 

20  52.1 

20  50.6 

20  49.0 

20  47.5 
20  45.9 
20  44.4 
20  42.9 
20  41.4 

20  39.9 
20  38.3 
20  36.8 
20  35.3 
20  33.8 

20  32.3 
20  30.8 
20  29.3 
20  27.8 
20  26.3 

20  24.8 
20  23.3 
20  21.9 
20  20.4 
20  19.0 

20  17.5 
20  10.0 
20  14.6 
20  13.1 
20  11.7 

20  10.2 
20    8.8 


7th. 


ti 
2.3 

4.1 


19th 


4.1 


17ih. 


£4 
4i2 


99d. 


4.3 


9Tth. 


4.4 


89d. 


^'.5 
4.5 


Theaiga  +  pcoAx^d 


to  the  hoarty  ohaage  of  deollnaUoo  Indioatea  that  north  deoUnatJona  are  lafrwaaing  and  aovth  deeUaa- 
deeraaalag.    The  aign  —  Indioatea  that  north  deoUnatlona  are  deareaaiog  and  aoath  deeUnatknia  inoreaaJnic. 


236 


JUPITER,  1891. 


gbb£:nwioh  mbak  time. 

JANUAST.         m 

FEBBUARY. 

• 

i 

o 

1 

Apparent 
Asoeuftlon. 

Var.of 
B.A. 
fori 

Hoar. 

■  Apparent  - 
Dechnation. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Paamge. 

Aaoenaion. 

Var.of 
B.A 
fori 

Hoar. 

Apparent 
Deoiination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 

Nomi. 

Koim. 

2foon. 

JIToon. 

ifoon. 

JfMn. 

Noon. 

iVOOft. 

b    m     • 
21    9  10.98 

8 

-Ki.lOO 

0        t        it 

-17  10  55.7 

+  9.58 

h    m 
2  25.5 

1 

h   m    a. 
2137  31.14 

e 
+4.840 

O        1        1$ 

-14  59  29.1 

+11.40 

h    ni 
0  51.8 

2 

21  10    3.66 

9.199 

17    7    5.0 

9.05. 

2  22.4 

2 

91  38  27.32 

9341 

14  54  53.7 

11.51 

0  48.8 

3 

21  10  56.54 

9.906 

17    3  12.4 

9.73 

2  19.4 

3 

21  39  23.52 

9.849 

14  50  17.1 

11.55 

0  45.8 

4 

21  1 1  49.62 

9.910 

16  59  18.1 

9.80 

2  16.3 

4 

21  40  19.74 

9.843 

14  46  39.5 

11.60 

0  42.8 

5 

21  12  42.90 

9.994 

16  55  22.0 

9.87 

2  13.3 

6 

21  41  15.98 

9.943 

14  41     1.0 

11.68 

0  39.8 

6 

21  13  36.36 

•H3.939 

-16  51  24.2 

+  9.95 

2  10.2 

6 

21  42  12.22 

+9.344 

-14  36  21.5 

+11.07 

0  36.8 

7 

21  14  30.01 

9.939 

16  47  24.6 

10.09 

2   7.2 

7 

2143   8.47 

9.344 

14  3141.1 

11.70 

0  33.8 

8 

21  15  23.83 

9.946 

16  43  23.3 

10.09 

9   4.1 

8 

2144    4.72 

9.843 

14  26  59.8 

11.74 

0  30.8 

9 

21  16  17.82 

9.9S3 

16  39  20.4 

10.10 

2    1.1 

9 

2145   0.96 

9.348 

14  22  17.7 

11.78 

0  27.8 

10 

21  17  11.98 

9.960 

16  35  15.8 

10.93 

1  58.1 

10 

2145  57.19 

9.849 

14  17  34.8 

11.81 

0  24.8 

11 

21  18   6.29 

+9.906 

-16  81    9.6 

+10J» 

1  55.0 

11 

21  46  53.39 

+S.34I 

-14  1251.0 

+11.84 

0  21.8 

12 

21  19   0.74 

9.979 

16  27    1.8 

10.30 

1  52.0 

12 

21  47  49.57 

9.340 

14    8   6.6 

11.67 

0  18.8 

13 

21  19  55.33 

9.978 

16  22  52.4 

10.43 

1  49.0 

13 

21  48  45.72 

9.389 

14    3  21.4 

11.90 

0  15.8 

14 

21  20  50.05 

9.963 

16  1841.5 

10.40 

146.0 

14 

2149  41.83 

S.337 

13  58  35.5 

11.99 

0  12.8 

15 

21  21  44.91 

9.968 

16  14  29.0 

10.55 

1  42.9 

15 

21  50  37.90 

9.835 

13  53  49.0 

11.90 

0    9.8 

16 

21  22  39.88 

-1^9.993 

-16  10  16.0 

+10.01 

139.9 

16 

21  51  33.93 

+9.333 

-13  49    1.8 

+11.98 

0   6.8 

17 

21  23  34.97 

9.998 

16    5  59.6 

10.07 

1  36.9 

17 

21  52  29.90 

9.831 

13  44  14.1 

19.00 

0   3.8 

18 

21  2130.17 

9.30S 

16    142.7 

10.73 

i  33.9 

18 

21  53  25.82 

9.399 

13  39  25.9 

19.09 

10     0.8 

}n  67. a 

19 

21  25  25.46 

9.306 

15  57  24.4 

10.79 

130.6 

19 

2154  21.67 

9.308 

13  34  37.1 

19.04 

23  54.8 

20 

21  26  20.86 

9.310 

15  53    4.7 

10  80 

1  27.8 

20 

21  55  17.46 

9.393 

13  29  47.9 

19.06 

23  51.8 

21 

21  27  16.34 

+9.314 

-15  48  43.7 

+10.91 

124.8 

21 

21  56  13.18 

+9.890 

-13  24  58.3 

+19.00 

23  48.7 

22 

21  28  11.91 

9.317 

15  44  21.3 

10.97 

1  21.8 

22 

21  57   8.83 

9  317 

13  20    8.2 

19.09 

23  45.7 

23 

21  29    7.56 

9.390 

15  39  57.6 

11.09 

1  18.8 

23 

21  58   4.40 

9.314 

13  15  17.7 

19.11 

2:)  42.7 

24 

21  30    3.28 

9.393 

15  35  32.6 

11.07 

1  15.8 

24 

21  58  59.89 

9.311 

13  10  26.9 

19.13 

23  39.7 

25 

21  30  59.07 

9.396 

15  31    6.4 

11.19 

1  12.8 

25 

2159  55.29 

9J07 

13    5  35.7 

19.14 

23  36.7 

26 

21  31  54.92 

+9.399 

-15  26  38.8 

+11.17 

1    9.8 

26 

22   0  50.61 

+9.8D3 

-13   0  44.2 

+19.15 

23  33.7 

27 

21  32  50.84 

9.331 

1522  10.1 

11.99 

1    6.8 

27 

22    1  45.83 

9.999 

12  55  52.5 

19.10 

23  30.7 

28 

21  33  46.81 

9.333 

15  17  40.2 

11.97 

1    3.8 

28 

22   2  40.96 

9.995 

12  51    0.5 

19.17 

23  27.6 

29 

21  34  42.83 

9.335 

15  13    9.1 

11.30 

i    0.8 

29 

22   3  35.98 

9.991 

12  46    8.4 

19.16 

23  24.6 

30 

21  35  38.89 

9.337 

15   8  36.9      11.37 

1 

0  57.8 

30 

22   4  30.90 

9.960 

1241  16.1 

19.18 

23  21.6 

31 

21  36  35.00 

+4.339 

1 
-15    4    3.6  '  +11.49 

0  54.8 

31 

22    5  25.71 

■M.961 

-12  36  23.6 

+19.19 

23  18.6 

32 

2137  31.14     -f9.340 

-14  59  29.1  '+11.46 

0  51.8 

32   22   6  20.40 

+9.976 

-12  31  31.0 

+19.19 

23  15.6 

Day  of  the  Month. 

lat. 

9th. 

nth. 

Uth. 

Day  of  the  Month. 

id. 

lOth. 

18Uu 

Mth. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

16:2 

1.5 

16.0 
1.5 

t0 
15.8 

1.5 

1^7 
1.6 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ld'.7 
1.5 

1.5 

15.7 
1.5 

isV 

1.5 

Nom-Th4 

B  al  tn  +  ladleatea  north  dedinatlonai  tha  aUcn — Indloatea  ao 

JUPITEB,  1891. 
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OBEEK  WIOH  MEAir  TIME. 

1 

MASCH. 

AFRIli. 

3 
8 

O 

a 

1 

Aocenrion. 

Var.of 
B.A. 
fori 
Hoar. 

▲pparant 
Doeunatloii. 

Vor.of 
Dad. 
fori 
Hoar. 

Meridian 
PsMage. 

• 

§ 

.o 

1 

Aooenaioo. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deolinatlon. 

Var.of 
Deel. 
fori 

Honr. 

Msriditt 

^ooa. 

ifoon. 

mOOM. 

Jtoon. 

JRroon. 

/rooa* 

Jvoott. 

ifoon. 

h    m     • 
99   3  35.98 

• 
49.901 

O        t        It 

-12  46   8.4 

4-19.16 

h    in 
93  94.6 

h    Di     • 
99  30  44.98 

49.060 

-10  16  56.5 

4-11.63 

il      ID     1 

91  49.7 

2 

99   4  30.90 

9.986 

19  41  16.1 

19.18 

93  91.6 

9 

99  3134.96 

9.046 

10  19  17.8 

11.60 

91  46.6 

3 

99   5  95.71 

9.961 

19  36  93.6 

lllO 

93  18.6 

3 

99  39  93.98 

9.087 

10    7  40.1 

11.55 

91  43.5 

4 

99   6  90.40 

9.976 

19  31  31.0 

19.19 

93  15.6 

4 

99  33  19.05 

9.000 

10    3    3.5 

11.50 

91  40.4 

5 

99   7  14.97 

S.97I 

19  96  38.4 

19.10 

93  19.5 

5 

99.34    0.56 

9.015 

9  58  98.1 

11.45 

9137.3 

6 

99   8   9.49 

49.906 

-19  9145.7 

4*19.10 

9:)  9.5 

6 

99  34  46.79 

49.004 

-9  5353.8 

4-11.40 

9134.1 

7 

99   9   3.73 

9.961 

19  16  53.1 

19.18 

93   6.5 

7 

99  35  36.73 

1.O08 

9  49  90.8 

11.35 

91  31.0 

8 

99   9  97.91 

9.955 

19  19   0.6 

19.18 

93    3.4 

8 

99  36  94.43 

1.061 

9  44  49.1 

11.90 

9197.8 

0 

99  10  51.95 

9.940 

19   7   8.1 

19.16 

93   0.4 

•9 

29  37  11.83 

1.960 

9  40  18.6 

11.94 

91  94.7 

10 

99  1 1  45.84 

9.943 

19   9  15.7 

19.17 

99  57.4 

10 

99  37  58.93 

1.067 

9  35  49.5 

11.16 

9191.6 

1 

II 

99  19  39.58 

49.830 

-1 1  57  93.5 

419.17 

99  54.3 

II 

99  38  45.74 

4-1.044 

-  9  3191.9 

411.19 

91  18.4 

\VZ 

99  13  33.17 

9.999 

11  59  31.5 

19.16 

99  51.3 

19 

99  39  39.94 

1.031 

9  96  55.7 

11.06 

91  15.9 

13 

99  14  96.5!) 

9.999 

1 1  47  39.8 

19.15 

99  48.9 

13 

99  40  18.44 

1.016 

9  99  31.0 

11.00 

91  19.0 

14 

99  15  19.85 

9.915 

1 1  49  48.4 

19.14 

99  45.9 

14 

99  41    4.33 

1.00S 

9  18   7.8 

10.03 

91    8.8 

15 

99  16  19.93 

9.906 

1 1  37  57.3 

19.19 

99  49. 1 

15 

99  41  49.90 

1.609 

9  13  46.9 

1087 

91    5.6 

1 

16 

99  17    5.83 

49.901 

-II  33   6.6 

4-19.11 

99  39. 1 

16 

99  49  35.15 

4-1.679 

-  9   9  96.3 

4-10.80 

91    9.4 

17 

99  17  58.56 

9.103 

1 1  98  16.3 

19.00 

99  36.0 

17 

99  43  90.07 

1.865 

9   5   8.0 

10.73 

90  69.9 

!|8 

99  1851.10 

9.185 

1 1  93  96.4 

19.07 

99  33.0 

18 

99  44    4.67 

1.851 

9   0  51.4 

10.66 

90  56.0 

19 

99  19  43.45 

9.177 

II  18  37.1 

19.05 

99  99.9 

19 

99  44  48.93 

1.837 

8  56  36.6 

10.50 

90  59.8 

90 

99  90  35.61 

9.160 

11  13  48.3 

19.03 

99  96.8 

90 

99  45  39.85 

1.893 

8  59  93.5 

10.51 

90  49.6 

91 

99  9197.57 

44.161 

-It    9   0.0 

4-19.00 

99  93.7 

91 

99  46  16.43 

41.800 

-  8  48  19.3 

4-10.43 

90  46.4 

99 

99  99  19.39 

9.153 

1 1    4  19.4 

11.06 

99  90.7 

99 

99  46  59.67 

1.794 

8  44    9.9 

10.35 

90  43.9 

93 

99  93  10.87 

9.144 

10  59  95.4 

11.05 

99  17.6 

93 

99  47  49.55       1.770 

8  39  55.4 

10.97 

90  40.0 

94 

99  94    9.99       9.135 

10  54  39.0 

11.09 

99  14.5 

94 

99  48  95.08       1.764 

8  35  49.8 

10.10 

90  36.7 

95 

99  94  63.35       9.196 

10  49  53.4 

11.80 

99  11.4 

95 

99  49   7.95       1.740 

1 

8  31  46.9 

10.11 

90  33.5 

96 

9995  44.96 

49.117 

-10  45   8.4 

4-tl.66 

99    8.3 

96 

99  49  49.05!   41.734 

-  H  97  44.7 

4-10.09 

90  30.9 

97 

99  96  34.96       9.106 

10  40  94.3 

11.89 

99    5.9 

97 

99  50  30.49       1.710 

8  93  45.q 

0.04 

90  97.0 

98 

99  97  95  43       9  090 

10  35  41.0 

11.79 

99   9.1 

98 

99  51  11.55       1.703 

8  19  47.8 

0.85 

90  93.7 

99 

99  98  15.67       9.060 

10  30  58.5 

11.75 

91  59.0 

99 

99  51  59.93       1.687 

8  15  69.5 

0.76 

90  90.5 

30 

99  99    5.68       9  079 

10  96  16.9 

11.71 

91  55.9 

30 

99  59:^9.59       1.671 

8  1 1  59.4 

0.67 

90  17.9 

31 

99  99  55.45     49.060 

-10  91  36.9    411.67 

91  59.8 

31 

99  53  19.49     41.654 

-  8    8   8.7 

4  0.57 

90  14.0 

39 

99  30  44.98'  49.080 

-10  16  56.5    4-11.63 

91  49.7 

39   9953  51.99    4-1.637 

-8    4  90.1 

4-0.47 

90  10.7 1 

.  I>»y  of  the  Month. 

6th. 

14th. 

99d. 

SOth. 

Bay  of  the  Month. 

7th. 

15th. 

99d. 

Polar  Semidiamet«r  .  . 
Horisonul  Parallax  .  . 

1^8 
1.5 

If 
159 

1.5 

16lb 
1.5 

16.9 
1.5 

Polar  Bemtdiain 
Horisonul  Pari 

•tor  .  . 

ld!4 
1.5 

1.6 

17.0 

illax  .  . 

•     •     •     • 

1.6 

The  ■Iga -f  praAxed  to  the  1 
tlo—  aro  door— lag.    Tli 

MNiiljr  ehaago of  daoliBafeioB  iadlootoo  that  aorth  <1oolination»  i 
la— dfa  iadloatea  that  aorth  diwllnaUoBs  aro  deereoaiaK  and 

kro  iaoroMtng  and  aonthdaollBa- 
■oath  decllaatloao  iaoroootng. 

—      --  — —         -- 

..... 

— 
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GBEENWIOH  T&BAS  TIME. 


3 
§ 

o 


I 

2 
3 
4 
6 

6 
7 

6 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT. 


A.m>ftr6nt 

KiKht 
Ascension. 


JITtfon. 


h    m     s 
22  53  12.42 

22  53  51.92 

22  54  31.02 

22  55    9.70 

22  55  47.97 

22  56  25.81 
22  57  3.23 
22  57  40.20 
22  58  16.74 
22  58  52.83 

22  59  28.46 

23  0  3.64 
23  0  38.35 
23  1  12.59 
23  1  46.36 


23 
23 
23 
23 
23 

23 
23 
23 
23 
23 


2  19.65 

2  52.45 

3  24.77 

3  56.59 

4  27.91 

4  58.72 

5  29.03 

5  58.82 

6  28.09 
6  56.84 


23  7  25.05 

23  7  52.73 

23  8  19.86 

23  8  46.44 

23  9  12.46 

23  9  37.92 

23  10    2.81 


Var.of 
B.A. 
fori 
Hour. 


Nam, 


+ 


.654 
.637 
.690 
.603 
.5?6 

.568 

.550 
.539 
.513 
.494 

.475 
.456 
.437 
.417 
.397 

.377 
.357 
.337 
.316 
.985 

.974 
.958 
.930 
.906 
.186 

.164 
.149 
.119 
.096 
.073 

.049 
.095 


Apparent 
Deolf nation. 

Var.of 
Decl. 
fori 
Hoar. 

Noon. 

Noon. 

O        1        t* 

-8   6   8.7 

If 
+9.57 

8  ^20.1 
8    0  33.9 

9.47 
9.37 

756  50.1 

9.97 

7  53    8.7 

9.17 

-7  49  29.8 

•K9.07 

7  45  53.4 

8.96 

7  42  19.6 

885 

7  38  48.4 

8.74 

7  35  19.9 

8.63 

-7  31  54.1 

+8.58 

7  28  31.1 

8.40 

7  25  1 1.0 

6.98 

7  21  53.7 

8.16 

7  18  39.2 

8.04 

-7  15  27.7 

+7.99 

7  12  19.2 

7.79 

7    9  13.7 

7.67 

7   6  11.2 

7.54 

7    3  11.9 

7.41 

-70  15.7 

+7.98 

6  57  22.6 

7.15 

6  54  32.8 

7.01 

6  51  46.2 

6.87 

6  49   2.9 

6.73 

-6  46  22.9 

+6.59 

6  43  46.3 

6.45 

6  41  13.1 

6.31 

6  38  43.4 

6.16 

6  36  17.2 

6.08 

-6  33  54.6 

+5.87 

-6  31  35.6 

+5.79 

JUNE. 


Meridian 
e. 


h    m 
20  14.0 

20  10.7 

20    7.4 

20    4.1 

20    0.8 


9  57.5 
9  54.2 
9  50.8 
9  47.5 
9  44.1 

9  40.8 
9  37.4 
9  34.1 
9  30.7 
9  27.3 

9  23.9 
9  20.5 
9  17.1 
9  13.7 
9  10.3 

9  6.9 
9  3.5 
9  0.1 
8  56.6 
8  53.2 

8  49.7 
8  46.2 
8  42.7 
8  39.2 
8  35.7 

8  32.2 
8  28.6 


Day  of  the  Month. 


Polar  Semidiuneter 
Horizontal  Parallax 


Isi. 


17.3 
1.6 


9th. 


17.6 
1.7 


17th. 


18.0 
1.7 


95  th. 


n 

18.5 
1.7 


o 
o 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 


Apparent 

Right 
Ascension. 


Nocn. 


h  ni  s 
23  10  2.81 
23  10  27.12 
23  to  58.84 
23  II  13.98 
23  1 1  36.52 

23  1 1  58.45 
23  12  19.77 
23  12  40.48 
23  13  0.58 
23  13  20.05 

23  13  38.88 
23  13  57.09 
23  14  14.66 
23  14  31.58 
23  14  47.86 

23  15  3.49 
23  15  18.46 
23  15  32,77 
23  15  46.43 
23  15  59.41 

23  16  11.73 
23  16  23.37 
23  16  34.33 
23  16  44.61 
23  16  54.19 

23  17  3.09 
23  17  11.28 


28  23  17  18.78 

29  I  23  17  25.57 
.30    23  17  31.65 

31  23  17  37.01 

32  >  23  17  41.66 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


s 
+1.095 
1.001 

o.9n 

0.958 
0.987 

40.909 
0.876 
0.850 
0.894 
0.798 

+0.779 
0.746 
0.719 
0.099 
0.665 

+0.638 
0.611 
0.583 
0.555 
0.587 

+0.499 
0.471 
0.443 
0.414 
0.385 

+0.356 
0.397 
0.996 
0.968 
0.938 

+0.909 
+0.179 


AKparent 


Noon* 


O        I        II 

-6  31  .35.6 
6  29  20.3 
6  27  8.6 
6  25  0.7 
6  22  56.6 

-6  20  56.4 
6  19  0.0 
6  17  7.6 
6  1519.1 
6  13.34.6 

-6  1 1  54.2 
6  10  17.8 
6  8  45.5 
6  7  17.3 
6    5  53.2 

-6  4  33.3 
6  3  17.6 
6  2  6.2 
6  0  58.9 
5  59  56.0 

-5  58  57.4 
5  58  .3.1 
5  57  13.1 
5  56  27.4 
5  55  46.3 

-5  55  9.5 
5  54  37.2 
5  54  9.3 
5  53  45.9 
5  53  27.1 

-5  53  12.8 
-5  53    3.1 


Var.of 
Deol. 
fori 
Hour. 


Noon. 


u 
+5.79 

5.57 

5.41 

5.95 

5.09 

+4.93 
4.77 
4.61 
4.44 
4.97 

+4.10 
3.08 
3.76 
3.60 
9.48 

+3.94 
3.07 
9.89 
9.71 
9.53 

+9.35 
9.17 
1.99 
1.81 
1.69 

+1.44 
1.96 
1.07 
0.88 
0.69 

+0.60 
+0.31 


Iferldiau 


Day  of  the  Month. 


Polar  Semi  diameter 
Horizontal  Parallax 


h   n 
828.6 

8  25.1 

821.5 

8  18.0 

8  14.4 

8  10.8 
8  7.2 
8   3.6 

8  0.0 
7  56.4 

7  52.8 
7  49.1 
7  45.5 
7  41.8 
7  38.2 

7  34.5 
7  30.8 
7  27.1 
7  23.4 
7  19.6 

;  15.9 
7  12.2 
7  8.4 
7  4.6 
7    0.9 

6  57.1 
6  53.2 
6  49.4 
6  45.6 
6  41.8 

9  37.9 
6  34.1 


2d. 

10th. 

18th. 

1.8 

19.4 
1.8 

19^ 
1.9 

seth. 


1.9 


KoTic^The  sign  +  Indicates  north  «1oolinations:  the  sign  —  indicates  south  declinations. 
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OBBBNWIGH  MEAN  TIME. 

JULY. 

AUaUST. 

• 

•3 

a 

e 

1 

1 

Atoenaion. 

▼ar.of 
ILA. 
fori 
Hoar. 

Apnarant 
DoolinaUon. 

Var.of 
Deol. 
fori 
Hoar. 

Maridian 
PaMaga. 

a 

8 

0 

1 

— » 

Aaeonaiou. 

Var.of 

R.A. 

fori 

Hour. 

Var.of 
Apnareut       Deel. 
OeoUnatloii.      for  1 
I  Hour. 

Marldlan 
Paamge. 

Noon. 

^•on. 

ivoan. 

Jvaofi. 

Xoon, 

Noon. 

1 
Noon.        !  Noti. 

h    HI     a 
93  17  37.01 

a 

0     1     0 
-6  53  12.8 

•M.d6 

h    m 
16  37.9 

b    m     a 
23  14  28.63 

a 
-0.697 

0     #      •/   '        /* 
-6  22  54.1      -5.11 

li    ni 
14  32.7 

s 

23  17  41.66 

0.17V 

5  53   3.1 

0.31 

16  34.1 

2 

2:114  11.58 

0.93 

6  24  58.7        5.97 

14  28.5 

3 

23  17  45.60 

0.140 

5  52  58.0 

•H».19 

16  30.2 

3 

23  13  5:^90 

0.740 

6  27    6.8        5.49 

14  24.2 

4 

23  17  48.81 

0.119 

5  52  57.4 

-0.06 

16  26.3 

4 

23  13  35.62 

6.774 

6  29  18.6 

5.57 

14  20.0 

5 

23  17  51.29 

0.060 

5  53    1.4 

0.97 

16  22.4 

5 

23  13  16.74 

0.790 

6  31  33.9 

5.71 

14  15.8 

6 

23  17  5.3.05 

40.059 

-5  53  10.0 

-0  46 

16  18.5 

6 

23  12  57.27 

-0  883 

-6  33  52  6 

-5J5 

14  11.5 

7 

23  17  5l.0<) 

-H^.OOB 

5  53  23.2 

0.65 

16  14.6 

7 

23  12  37.22 

0.847 

6  36  14.6 

508 

14    7.2 

8 

23  17  54.39 

~0.009 

55341.0 

0.84 

16  10.6 

8 

23  12  10.61 

0.870 

6  :id  39.8 

6.11 

14    2.9 

9 

2:J  17  53.97 

0.03S 

6  64    3.5 

1.03 

16   6.7 

9 

23  1 1  55.46 

0.803 

6  41    8.1 

6.94 

13  58.7 

10 

2t)  17  52.82 

0.083 

5  64  30.5 

1.99 

16    2.7 

10 

23  1 1  33.76 

0.915 

6  43  39.4 

6.36 

13  54.4 

II 

23  17  50.95 

-0.003 

-5  55   2.0 

-1.41 

15  58.8 

11 

2:1  tl  11.55 

-0.936 

-6  46  13.7 

-6.48 

13  50.0 

1*2 

2:)  17  48.36 

0.193 

5  55  38.1 

1.60 

15  54.8 

12 

23  10  48.84 

0.907 

6  48  50.7 

6.60 

13  45.8 

i:i 

23  17  45.04 

0.193 

5  56  18.8 

1.79 

15  50.8 

13 

23  10  25.64 

0.977 

6  51  30.4 

6.71 

1341.4 

14 

23  1741.00 

0.183 

5  57   4.0 

1.96 

15  46  8 

14 

23  10    1.96 

0.906 

6  54  12.7 

6.81 

13  37.1 

15 

23  17:16.25 

0.913 

5  57  53.6 

9.17 

15  42.7 

15 

23    9  37.82 

1.015 

6  56  57.4 

6.91 

13  32.8 

10 

23  17  30.78 

-0.943 

-5  58  47.7 

-4.35 

15  38.7 

16 

23    9  13.25 

-1.083 

-6  59  44.5 

-7.00 

13  28.4 

17 

23  17  24.59 

0.973 

5  59  46.3       9.54 

15  34.7 

17 

23    8  48.25 

1. 050 

7    2  33.8 

7.00 

13  24.1 

18 

2:J  17  17.70 

0.309 

6   0  49.2       9.19 

15  30.6 

18 

23    8  22.a3 

1.067 

7    5  25.2 

7.16 

13  19.7 

19 

23  17  10.09 

o.m 

6    1  56.C 

9.90 

15  20.6 

19 

2:J    7  57.02 

1.083 

7    8  18.6 

7.96 

13  15.3 

«» 

2:1  17    1.79 

0.361 

6    3    8.3 

3.06 

15  22.5 

20 

Zl    7  30.81 

1.006 

7  II  13.9 

7.31 

13  11.0 

21 

• 

23  16  52.78 

-O.300 

-6    4  24.2 

-3.96 

15  18  4 

21 

93   7    4.30 

-1.113 

-7  14  10.9 

-7.41 

13    6.6 

« 

2:1  10  43.08 

0.419 

6   5  44.5 

3.43 

15  14.3 

22 

23    6  37.42 

1.197 

7  17    9.6 

7.47 

13    2.2 

2:> 

23  16  '32.68 

0.446 

6   7    9.0 

3.61 

15  10  2 

23 

23    6  10.21 

1.140 

7  20    9.8 

7.53 

12.57.8 

24 

23  16  21.60 

0.477 

6    8  37.8 

3.79 

15    6.1 

24 

23    5  42.69 

1.153 

7  23  11.4 

7.59 

12  53.4 

25 

2:)  16   9.81 

0.M9 

6  10  10.7 

396 

15    1.9 

25 

23    5  14.00 

1.164 

7  26  14.2 

7.64 

12  49.0 

26 

23  15  57.35 

'0.533 

-6  1 1  47.8 

-4.13 

14  57.8 

26 

23    4  46.83 

-1.175 

-7  29  18.2 

-7.60 

12  44.6 

27 

23  15  44.21 

0.M1 

6  13  28.9 

4.30 

14  5:)  6 

27 

93   4  18.51 

I.I66 

7  32  23.2 

7.73 

12  40.2 

28 

23  15  30.41 

0.560 

6  15  14.1          4.47 

14  49.5 

28 

93   3  49.97 

1.194 

7  35  29.1 

7.76 

12  35.8 

29 

2:)  15  15.94 

0.616 

6  17    3.3        4.63 

14  45.3 

29 

33    3  21.23 

1.909 

7  38  35.7 

7.79 

1231.4 

30 

23  15    0.82 

0.643 

6  18  56.4        4.79 

14  41.1 

30 

93   2  52.29 

1.909 

7  4 1  42.9 

7.81 

12  27.0 

31 

23  14  45.05 

-0.670 

-6  20  53.3     -4.90 

14  36.9 

31 

23   2  23.19 

-1.915 

-7  44  50.5 

-7.89 

12  22.6 

32 

23  14  28.63 

H>.697 

-6  22  54.1  >    -5.11 

14  32.7 

32 

93    153.95 

-1.990 

-7  47  68.4 

-7.83 

12  18.2 

Day  of  Ihe  Month. 

4Ui. 

19th. 

90th. 

98Ui. 

Day  of  the  Month. 

5th. 

I8Ul 

9laL 

99th. 

Polar  Svmidiametttr  .  . 
Horizon tal  Parallax  .  . 

2t!o 

2.0 

21.5 
2.0 

32.0 
2.1 

22.5 
2.1 

Polar  Semtdiameter  .  . 
H orison tal  Parallax  .  . 

22.9 
2.1 

» 
33.2 

2.2 

»      23^.5 
3.2 

23.7 
2^ 

tl 

»aigD  4-pr«Axa 
ooaaradeoraai 

dtoiholi 

lint;.    Tta 

lonrlyob 
eaiffn— ' 

Mgaol 

'daollnat 
t«athata 

lonindici 
torth  iUhI 

iteal 
inat 

Ihat  north  deoU 
lona  are  decrraj 

Inatlooaa 
ninj;  and  1 

rvinorea 
B4mth  de< 

•incai 
ilinatlc 

nd  aouth 
>D«  iucre 

declioa- 
aaiiiK- 
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GRBBI^WIOH  ME-Air  TIME. 

SEPTEMBER. 

OCTOBER. 

a 

i 

o 
P 

1 

Apparent 

lught 
AMQnslon. 

Var.of 

fori 
Hour. 

A-pparent 
Deounation . 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

• 

•2 

a 

o 

1 

1 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Deoli  nation. 

Var.of 
Baol. 
fori 
Honr. 

MeHdias 
Paamge. 

Noon. 

Noon, 

Noon. 

Noon. 

jVloon. 

Noon. 

Noon. 

Noon, 

h    m     a 
23    1  53.95 

8 

-1.890 

Q        1        *i 

-7  47  58.4 

If 
-7.83 

h    III 
12  18.2 

h    m     s 
22  48   2.81 

n 
-0.957 

O         t         If 

-9  12  44.6 

It 
-5J» 

h    m 
10    6.5 

2 

23    1  24.60 

1.995 

7^1    6.5 

784 

12  13.7 

2 

22  47  40.08 

0.936 

9  14  55.4 

5.36 

10    2.2 

3 

23    0  55.15 

1.299 

7  54  14.6 

7.84 

12    9.3 

3 

22  47  17.88 

0.914 

9  17    2.6 

5.83 

9  67.9, 

4 

23    0  25.62 

1.939 

7  57  22.6 

7.83 

12    4.9 

4 

22  46  56.23 

0.801 

9  19    6.2 

5.07 

9  53.6 

5 

22  59  50.05 

1.933 

8   0  30.3 

7.81 

12    0.5 

5 

22  46  35.13 

0.867 

9  21    5.9 

4.01 

9  49.3 

6 

22  59  26.46 

-1.933 

-8   3  37.5 

-7.79 

11  56.1 

6 

22  46  14.61 

-0.843 

-9  23    1.8 

-4.75 

9  45.1' 

7 

22  58  56.86 

1.S39 

8   6  44.1 

7.76 

11  51.6 

7 

22  45  54.67 

0.818 

9  24  5:17 

4M 

9  40.8 

8 

22  58  27.2J) 

1.939 

8   9  50.0 

7.73 

1 1  47.2 

8 

22  45  35.33 

0.793 

92641.6 

4.41 

9  36.6 

9 

22  57  57.76 

i.a» 

8  12  55.0 

7.09 

1 1  42.8 

9 

22  45  16.62 

0.767 

9  28  25.4 

494 

9  32.3 

10 

22  57  28.30 

1.995 

8  15  59.0 

7.64 

1138.4 

10 

22  44  58.53 

0.741 

9  30    5.1 

4.07 

9  28.1 

II 

22  56  58.94 

-1.981 

-8  19    1.8 

-7.59 

1 1  33.9 

II 

22  44  41.08 

-0.714 

-9  31  40.6 

-8.89 

9  23.9 

12 

22  56  29.68 

1.910 

8  22    3.3 

7J53 

11  29.5 

12 

22  44  24.27 

0.687 

9  33  11.8 

3.71 

9  19.7 

13 

22  56   0.56 

1.910 

8  25    3.4 

7.47 

1125.1 

13 

22  44    8.13 

0.659 

9  34  38.7 

353 

9  16.5 

14 

22  55  31.60 

1.903 

8  28   2.0 

7.40 

11  20.7 

14 

22  43  52.66 

0.631 

9  36    1.3 

3.35 

9  11.3 

16 

22  55    2.82 

1.105 

8  30  58.8 

7.33 

II  16.3 

15 

22  43  37.86 

0.609 

9  37  19.6 

3.17 

9   7.1 

16 

22  54  34.23 

-1.186 

-8  33  53.8 

-7.96 

11  11.9 

16 

22  43  23.75 

-0  573 

-9  38  33.4 

-8.99 

9    3.0 

17 

22  S4    5.86 

1.177 

8  36  46.9 

7.17 

11    7.5 

17 

22  43  10.33 

0.544 

9  39  42  9 

8.80 

868.8 

18 

22  53  37.73 

1.187 

8  39  38.0 

7.08 

M    3.1 

18 

22  42  57.61 

0.515 

9  40  47.8 

9.09 

8  64.7 

19 

22  53    9.86 

1.156 

8  42  26.9 

6.99 

10  58.7 

19 

22  42  45.60 

0.485 

9  4 1  48.3 

9.43 

8  50.6^ 

20 

22  52  42.27 

1.143 

8  45  13.5 

6.89 

10  54.3 

20 

22  42  34.31 

0.455 

9  42  44.3 

9.84 

8  46.4 

21 

22  52  14.98 

-1.130 

-8  47  57.7 

-679 

10  50.0 

21 

22  42  23.74 

-0.495 

-9  43  36.7 

• 

-9.05 

8  42.3 

22 

22  51  48.01 

1.116 

8  50  39.4 

6.68 

10  45.6 

22 

22  42  13.89 

0.395 

9  44  22.5 

1.86 

8  38.3 

23 

22  51  21.38 

1.109 

8  53  18.5 

6.57 

10  41.2 

23 

22  42   4.76 

0.364 

9  45    4.8 

1.66 

8  34.2 

24 

22  50  55.10 

1.067 

8  55  54.9 

6.45 

10  36.8 

24 

22  41  56.41 

0333 

9  45  42.4 

1.47 

8  30.1 

25 

22  50  29.20 

1.071 

8  58  28.4 

6.33 

10  32.5 

25 

22  4 1  48.78 

0309 

9  46  15.4 

1.90 

826.1 

26 

22  50    3.70 

-1.054 

-9    0  59.1 

-6.91 

10  28.1 

26 

2241  41.91 

-0.971 

-9  46  43  8 

-1.06 

822.0 

27 

22  49  38.61 

1.036 

9    3  26.7 

6.06 

10  23.8 

27 

22  4 1  35.79 

0.339 

9  47    7.5 

0.69 

8  1&0 

28 

22  49  13.96 

1.017 

9    551.1 

5.95 

10  19.4 

28 

22  4 1  30.42 

0.907 

9  47  26.6 

0.70 

8  14.0 

29 

22  48  49.76 

0.006 

9   8  12.3 

5.81 

10  15.1 

29 

22  4 1  25.83 

0.175 

9  47  40.9 

OJtO 

810.0 

30 

22  48  26.04 

0.078 

9  10  30.2 

5.67 

10  10.8 

30 

22  41  22.01 

0.143 

9  47  50.5 

0.31 

8   6.0 

31 

22  48   2.81 

-0.057 

-9  12  44.6 

-5.53 

10   6.5 

31 

22  41  18.95 

-0.111 

-9  47  55.4 

-O.ll 

8   9.0 

32 

22  47  40.08 

-0.936 

-9  14  65.4 

-5.38 

10    2.2 

32 

22  41  16.66 

-0.079 

-9  47  65.6 

4O.00 

7  68.0 

Day  of  the  H< 

mth. 

eth. 

Mth. 

99d. 

SOth. 

Day  of  the  Month. 

8th. 

Ifth. 

9ith. 

Polar  Semidian 
Horizontal  Pan 

leter  .  . 
illaz  .  . 

2^7 
2.2 

S3.6 
2.2 

23'4 
2J8 

232 
2.2 

Polar  Seinidiameter 

Horizontal  Parallax 

2.1 

2SiU 
8.1 

9.1 

Xc 

yre.— Tl« 

»Bign  +  Indloatwnorth  doclinanons;  tlioilgn  —  Indieateflso 

utli  deollnationa. 

JUPITER,  1891. 
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OliBEKWIGH  MEAS  TIME. 


5 

a 
o 


I 

I 

2 
3 

4 
5 

6 

7 

6 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
•J2 


NOVEMBER. 


rfoon* 


n    m     8 
22  41  16.66 

2241  15.15 

22  41  14.42 

22  41  14.46 

22  41  15.28 

22  41  16.86 
22  41  19.25 
22  4122.39 
22  4 1  26.30 
22  41  30.96 

22  41  36.43 
22  4 1  42.64 
22  4 1  49.60 
22  4 1  57.32 
22  42   5.79 

22  42  15.01 
22  42  24.97 
22  42  35.66 
22  42  47.09 
22  42  59.25 

22  43  12.14 
22  43  25.75 
22  43  40.08 
22  43  55.12 
22  44  10.87 

22  44  27.32 
22  44  44.48 
22  45  2.33 
22  45  20.86 
22  45  40  09 

22  45  59.99 
22  46  20.56 


y«r.of 
&.A. 
fori 
Hoor 


0.047 
HI.014 
4«.0I0 

0.061 


0.115 
0.147 
0.179 
0.911 

•H>.943 
0.975 
0.300 

0.: 

0. 


•H».40O 
0.431 
0.409 
0.409 
0.S09 

-HI.S58 
0.569 
0.0(9 
0.040 
0.07t 

•H>.700 
0.790 
0.756 
0.707 
0.015 

+0.043 
-HI.871 


▲piivenl 
DmudaUod 


if<Mlt« 


O       #       f 

-9  47  65.6 
947  51.1 
9  47  41.8 
9  47  27.9 
9  47   9.2 

-9  46  45.8 
9  46  17.7 
9  46  44.9 
9  46  7.5 
9  44  25.4 

-9  43  38.8 
9  42  47.5 
9  41  51.7 
9  40  51.3 
9  39  46.4 

-9  38  37.0 
9  37  23.2 
9  36  4.9 
9  34  42.2 
9  33  15.2 

-9  31  43.8 
9  30  8.0 
9  28  28.0 
9  26  43.7 
9  24  55.1 

-9  23  2.2 
9  21  5.1 
9  19  3.9 
9  16  58.5 
9  14  49.0 

-9  1235.4 
-9  10  17.7 


Var.of 
Deol. 
fori 
Hoor. 


WO0H, 


•H.00 
0.90 
0.46 
0.00 
OJO 

41.00 
1.97 
1.47 
1.00 
\M 

•M.04 
9.93 
9.49 
9.01 
9.00 

-f9.90 
3.17 
3.36 
3.54 

3.79 

43.90 
4.00 
4.98 
4.44 
4.09 

44.00 
4.97 
5.14 

5.31 


Heridten 


45.06 
45.09 


"E  liT" 
7  58.0 
7  54.1 
7  50.1 
7  46.2 
7  42.3 

• 

7  38.4 
7  34.6 
7  30.6 
7  26.7 
7  22.9 

7  19.1 
7  15.3 
7  11.4 
7  7,6 
7   3.9 

7  0.1 
6  56.3 
6  52.6 
6  48.8 
6  45.1 

6  41.4 
6  37.7 
6  34.0 
6  30.3 
6  26.6 

6  23.0 
6  19.3 
6  15.7 
6  12.1 


5.401    6   8.5 


6 
6 


4.9 
1.3 


Day  of  the  Month. 


Polar  Seraidiameter  .  . 
Ilorisontal  Porollaz  .  . 


1st. 


21.4 
2.0 


ttk. 


9d!8 
2.0 


ITUk. 


8(r.3 
1.9 


95tb. 


Ili!8 
1.9 


DECEMBEB. 


a 

o 


1 

2 
3 

4 
.  5 

6 

•7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

:io 

31 
32 


ApparoDt 

Right 
Aneonsion. 


Noon. 


E    nt     i 
22  45  59.99 

22  46  20.56 

22  46  41.79 

22  47   3.68 

22  47  26.22 

22  47  49.40 
22  48  13.22 
22  48  37.66 
22  49  2.72 
22  40  28.40 

22  49  54.67 
22  50  21.54 
22  50  49.00 
22  51  17.04 
22  51  4.5.65 

22  52  14.82 
22  52  44.55 
22  53  14.84 
22  53  45.66 
22  54  17.02 

22  54  48.91 
22  55  21.33 
22  55  54.26 
22  56  27.71 
22  57    1.66 

22  57  36.11 
22  58  11.05 
22  58  46.47 
22  59  22.37 
22  59  58.73 


23 
23 


0  35.56 

1  12.84 


Var.of 
R.A. 
for  1 
Hour. 


Jfoon. 


8 

40.04S 
0.871 
0 


0.1 
0.063 

40.070 
1.006 
1.031 
1.067 
1 


41.107 
I  139 
1.150 
1. 100 
I.! 


41.997 
1.960 
1.973 
1.990 
1.318 

41.340 


I. 
1. 
1. 

1. 


41. 
1. 
1. 
I. 
1. 


41.544 
4-1  JOS 


Apparant 
>ooliiuitlon. 


D^tA 


Jfootit 


0         I         tt 

-9  12  35.4 
9  10  17.7 
9  7  66.0 
9  5  30.3 
9    3   0.6 

-9  0  27.0 
8  57  49.6 
8  55  8.3 
8  52  23.2 
8  49  34.4 

-8  46  41.9 
8  43  45.8 
8  40  46.0 
8  37  42.7 
8  34  35.8 

-8  31  25.4 
8  28  11.6 
8  24  54.3 
8  21  33.7 
8  18   9.8 

-8  14  42.5 
8  11  11.9 
8  7  38.1 
8  4  I.I 
8   0  20.9 

-7  56  37.5 
7  52  51.1 
7  49  1.6 
7  45  9.1 
7  41  13.6 

-7  37  16.1 
-7  33  13.7 


▼ar.of 
DoeL 
fbr  1 
Hoar. 


It 
4  5.06 

6.89 

5.90 

0.15 

038 

4  0.46 
0.04 
6.00 
0.00 
7.11 

4  7.90 
7.41 
7.50 
7.71 
7.00 

4  0.00 
0.15 
8.90 
0.43 

0.57 

4  0.71 
0.04 
8.98 
O.li 
0.94 

4  0.37 
9.50 
0.09 
9.76 
0.86 

4I04» 
410.19 


HorMbui 


h    n 
6    4.9 

6    1.3 

5  57.7 

5  54.1 

5  50.6 

5  47.0 
5  43.5 
5  40.0 
5  36.5 
5  33.0 

5  29.5 
5  26.0 
5  22.5 
5  19.0 
5  15.6 

5  12.1 
5  8.7 
5  5.3 
5  1.9 
4  58.5 

4  55.1 
4  51.7 
4  48.3 
4  44.9 
4  41.5 

4  38.1 
4  34.8' 
4  31.4 
4  28.1 
4  24.8 


4  21.51 
4  18.2 


Day  of  the  Month. 


Polar  Semidiameter 
Horisontal  Parallax 


Id. 


ld!3 


llth. 


1.8 


tfth. 


1(('.3 
1.7 


9Tth. 


» 
17.9 

1.7 


I 
85th.  I 


17.5 
1.6 


The  sisn  4  proflxod  to  the  hoorly  ehaogeof  deelhMtloa  Indloateo  that  north  deolinatione  Are  increaaing  and  sontb  deellaa- 
tions  are  decreeaiog .   The  atgn  •  indioatee  that  north  deelinationa  are  dooreaaing  and  aoath  dacUoationa  Inereaalng. 
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SATURN,  1891. 


GRBBl^WiOH  MEAN  TIME. 

1 

1 

JANUARY. 

FEBBUART. 

1 

•J 

a 

o 

«M 

o 

1 

Apparent 

Kight 
Aaoenaion. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Beoltnation. 

Var.of 
Bed. 
fori     , 
Honr.   ^ 

llerldian 
Panage. 

a 
1 

Apparent 

IQght 
Aaoenaion. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
BeolinaUon. 

Var.  of 
Bed. 
fori 

Honr. 

IfartdUD 
PaaaaKe. 

Noon, 

Ifo&n. 

Ifoon. 

Noon. 

ifOWUm 

Noon, 

Noon, 

Noon, 

h    m     •     < 
11  15  52.40 

• 
-0.065 

Oil* 

•1^53  10.8 

n 
41.14 

h    m 
16  29.7 

1 

h    m    B 
Mil  59.24 

a 
-0.536 

0     1     »f 
47  25  52.7 

43.99 

h    ni 
14  23.9 

2 

M  15  50.64 

0.068 

6  53  39.4 

1.94 

16  25.8 

2 

1 1  1 1  46.25 

0.548 

7  27  27.6 

8.99 

14  19.7 

3 

11  15  48.48 

0.009 

6  .54  10.5  '      t.35 

16  21.8 

3,  li  11  32.97 

0.550 

7  29   4.1 

4.06 

14  15.6 

4 

11  15  45.91 

0.116 

G  54  44.1         1.46 

16  17.8 

4 

li  11  19.41 

0.670 

7  30  42.0 

4.11 

14  11.4 

5 

11  15  42.93 

0.133 

6  55  20.3 

1.56 

16  13.8 

5 

11  11    5.57 

0.661 

7  32  21.4 

4.17 

14    7.3 

6 

11  15  39.53 

-0.160 

46  55  58.9 

41.66 

16    9.8 

6 

11  10  51.48 

-0.599 

47  34    2.1 

44.93 

14    3.1 

7 

11  15  35.74 

0.166 

6  56  40.0 

1.78 

10    5.8 

7 

II  10  37.13 

0.603 

7  35  44.2 

4.98 

13  58.9 

8 

11  15  31.54 

6.183 

6  57  2:).5 

1.86 

16    1.9 

8 

11  10  22.54 

0.613 

7  37  27.5 

4.33 

13  54.7 

9 

11  15  26.95 

0.960 

6  58   9.5 

1.96 

15  57.8 

9 

11  10    7.71 

0.893 

7  39  12.0 

4.38 

13  50.6 

10 

11  1521.96 

0.917 

6  58  57.9 

9.06 

15  53.8 

10 

11    9  52.65 

0.839 

7  40  57.7 

4.43 

13  46.4 

11 

n  15  16.57 

-0.933 

•1-6  59  48.8 

49.16 

15  49.8 

11 

11    9  37.37 

-0.641 

47  42  44.5 

44.47 

13  42.2 

12 

11  15  10.80 

0.949 

7    0  42.0 

9.96 

15  45.8 

12 

11    9  21.88 

0.650 

7  44  32.2 

4.51 

13  38.0 

13 

11  ]5   4.63 

0.960 

7    1  37.5 

9.36 

1541.7 

13 

11    9    6.19 

0.658 

7  46  21.0 

4.55 

13  33.8 

14 

M  14  58.07 

0.981 

7    2  35.4 

9.46 

15  37.7 

14 

11    8  50.31 

0.666 

7  48  10.6 

4.59 

13  29.6 

15 

11  1451.13 

0.907 

7    3  35.5 

9.56 

15  33.6 

15 

11    8  34.24 

0.673 

7  50    1.2 

4.68 

13  25.4 

16 

11  14  43.82 

-0.313 

+7    4.37.9 

49.65 

15  29.6 

16 

1 1    8  18.00 

-0.680 

47  51  52.4 

44.65 

13  21.2 

17 

11  14  36.14 

0.398 

7    5  42.5 

9.74 

15  25.5 

17 

11    8    1.59 

0.887 

7  53  44.3 

4.68 

13  17.0 

16 

11  14  28.08 

0.343 

7    6  49.3 

9.63 

1521.4 

18 

11    7  45.03 

0.600 

7  55  36.9 

4.70 

13  12.8 

19 

11  14  19.66 

0.3S8 

7    7  58.3 

9.99 

15  17.4 

19 

II    7  28.32 

0.680 

7  57  30.0 

4.79 

13    8.6 

20 

11  14  10.88 

0.3rd 

7   9    9.3 

3.01 

15  13.3 

20 

11    7  11.47 

0.705 

7  59  23.7 

4.74 

13    4.4 

21 

II  14    1.75 

-0.386 

+7  10  22.5 

43.09 

15    9.2 

21 

II    6  54.49 

-0.710 

48    1  17.8 

44.78 

13    0.2 

22 

11  13  52.26 

0.408 

7  1 1  37.7 

3.17 

15    5.1 

22 

11    6  37.40 

0.715 

8    3  12.3 

4.77 

12  56.0 

23 

II  13  42.43 

0.416 

7  12  54.8 

3.99 

15    1.0 

23 

11    6  20.20 

0.710 

8    5   7.1 

4.78 

12  51.7 

24 

II  13  32.26 

0.430 

7  14  13.9 

333 

14  56.9 

24 

II    6   2.89 
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nth. 

19th. 

91th. 

88U. 

Polar  8«midiaiii 
HoriBontiil  Para 

lOter  .  . 
illax  .  . 

7.7 
0.9 

7i 
0.9 

0.9 

8.0 
0.9 

Polar  Samidiamotar  .  . 
HorisoDtal  Parallax  .  . 

0J9 

tSz 

0.9 

li> 

8^:6 

1.0 

Tkottgn-f  profln 

Nltothel 

\n  InereaalBC  and  aoath  deeHaa- 

Uoooaredoeraai 

ring.  Th 

« tign  —  iadloatoo  that  north  doollnationi  are  deeraaalsf  and  i 

wath  deellaatloaa  hioieaelnf. 
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URANUS,  1891. 


GREENWICH  MEAN  TIME. 

Month 
and 

i    Day* 

Apparent 

Kigbt 
Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PftBMge. 

Month 
and 
Day. 

1 
Apparer.t 

Wat 
Aaoenaion. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Deel. 
fori 
Day. 

1 
Meridian 
Panag«. 

1                        v 

I 
1 
1 

Noon. 

Ifoon. 

Noon. 

Noon. 

^fOOtl. 

Noon. 

Noon. 

JVoon. 

Jan.    1 

h  m     s 
13  55  44.29 

8 

+7.ioa 

O        1       f 

-11  16  35.0 

//          h    m 
-37.50     19    9.3 

1 

July  4 

h  m    • 
13  42   7.20 

8 

H).306 

-10   0  56.6 

It 
-0.66 

h    m 

6  52. 1 

1 

5 

1356  11.18 

6.337 

n  18  56.5 

33  93 

1854.0 

8 

13  42   7.57 

+0.483 

10    1    8.0 

5.14 

6  36.4 

9 

13  56  34  96 

5.544 

1121    0.5 

96.81  '  I8:)8.7 

12 

134211.15 

1.993 

10    1  37.7 

9,71 

6  20.8 

13 

13  56  55.51 

4.798 

1 1  22  46.8 

94.99 

18  23.3 

16 

1342  17.92 

9.069 

10   2  25.6 

14.33 

6   5.2 

17 

13  57  12.76 

3.895 

11  24  14.8 

19.71 

18   7.8 

20 

13  4227.85 

9.878 

10   331.4 

18  68 

5  49.6 

21 

13  57  26.65 

+3  053 

-II  25  24.4 

-15.10  '  17  52.3 

24 

13  4240.93 

43.668 

-10   4  54.9 

-93.07 

5  34.1 

25 

J3  57  37.17 

9.204 

1126  15.6 

10.48 

17.36.7 

28 

13  42  57.10 

4.499 

10   6  35.9 

97.40 

5  18.6 

29 

13  57  44.28 

1.350 

1 1  26  48.2 

5.83 

1721.1 

Aug.  I 

1343  16.34 

5.191 

10   8  34.0 

31.66 

5   3.2 

Feb.   2 

13  57  47.97 

40.491 

1 1  27    2.3 

-  1.19 

17    5.4 

5 

13  43  38.61 

5.939 

10  1049.1 

35.83 

4  47.9  j 

6 

13  57  48.22 

-0.367 

1 1  26  57.8 

+  3.45 

16  49.7 

9 

13  44    3.84 

6.667 

10  13  20.5 

39.86 

4  32  6 

10 

13  57  45.05 

-1.916 

-1126  34.8 

+  8.04 

16  33.9 

13 

1344  31.02 

+7.370 

-10  16   7.8 

-43.74 

4  17.3 

14 

13  57  38.51 

9.050 

1 1  25  53.6 

19.59 

16  18.0 

17 

13  45   2.77 

8.048 

10  19  10.2 

47.43 

4    2.1 

18 

13  5728.68 

9.861 

1124  54.7 

16.90 

16   2.1 

21 

13  45  36.27 

6.699 

10  2227.0 

50.96 

3  46.9 

22 

13  57  15.65 

3.645 

1 1  23  38.6 

91.11 

1546.2 

25 

1346  12.33 

9.396 

10  25  57.6 

54.39 

331.8 

26 

13  56  59.55 

4.409 

1 1  22   6.0 

95.16 

15  30.2 

29 

13  46  50.84 

9.997 

102941.4 

57.53 

3  16.7 

Mar.  2 

13  56  40.48 

-5.198 

-1120  17.5 

499.06 

15  14.1 

Sept.  2 

13  47  31.70 

10.498 

-10  33  37.6 

-60.54 

3    1.7 

6 

13  56  18.57 

5.890 

11  18  13.8 

39.78 

14  58.0 

6 

13  48  14.78 

11.036 

10.37  45  4 

63.34 

246.7 

10 

13  55  53.98 

6.469 

11  15  55.6 

36.96 

14  41.9 

10 

13  48  59.94 

11.535 

10  42   4.0 

65.91 

2  31.7 

14 

13  55  26.89 

7.066 

11  13  24.0 

39.48 

14  25.7 

14 

13  49  47.02 

11.907 

10  46  32.4 

68.94 

2  16.7 

18 

13  54  57.52 

7.609 

11  10  40.2 

49.40 

14    9.5 

18 

13  50  35.87 

19.4» 

10  51    9.6 

70.34 

2    1.8 

22 

13  54  26.09 

-8.096 

-11    7  45.3 

+45.00 

13  53.3 

22 

13  5126.34 

19.811 

-10  55  54.8 

-79.29 

146.9 

26 

13  53  52.82 

8.596 

11    4  40.6 

47.30 

13  37.0 

26 

13  52  18.31 

13.164 

n    047.1 

73.90 

1  :)2.l 

30 

13  53  17.95 

6.896 

II    127.3 

49.30 

1 3  20.7 

30 

135311.61 

13.479 

II    5  45.7 

75.34 

1  17.2 

Apr.   3 

13  52  41.72 

9.910 

10  58   6.6 

50.97 

13    4.4 

Oct.    4 

13  54   6.08 

13.750 

11  10  49.5 

76.59 

1    2.4 

•» 

4 

13  52   4.36 

9.456 

10  54  40.0 

59.98 

12  48.0 

8 

13.55    1.55 

13.975 

11  15  57.5 

77.44 

0  47.6 

11 

135126.16 

-9.639 

-10  51    8.9 

453.90 

12  31.6 

12 

13  55  57.82 

14.153 

-1121    8.6 

-78.09 

0  :^2.8 

15 

13  50  47.40 

9.735 

10  47  34.9 

53.73 

12  16.3 

16 

13  56  54.71 

14  969 

I12()21.9 

78.49 

0  18.0 

19 

13  50   8.37 

9.771 

10  43  59.6 

53.87 

11  58.9 

20 

13  57  52.07 

I4..183 

1131  :)6.2 

78.65 

t  0     S.  1 
I  Z3   .*»  .  5 

23 

13  49  29.32 

9.741 

10  40  24.4 

53.65 

1 1  42.5 

24 

13  58  49.72 

14  434 

1 1  36  50.8 

78  59 

2:1 44.7 

27 

13  48  50.52 

9.648 

10  36  50.8 

53.08 

1126.1 

28 

13  59  47.48 

14.439 

1142   4.6 

78.99 

23  30.0 

May    1 

13  48  12.22 

-9.491 

-10  33  20.2 

+59.16 

11    9.8 

Nov.  1 

14    045.17 

14.397 

-II  47  16.7 

-77.79 

23  15.2 

5 

13  47  34.68 

9.968 

10  29  54.0 

50.87 

10  53.4 

5 

14    142.59 

14.305 

1 1  .52  26  0 

76  67 

23   0.4 

9 

1346  58.16 

8.981 

10  26  3.3.7 

49.91 

10  37.1 

9 

14   2  39.54 

14.169 

11  57  31.4 

75.76 

22  45.6 

13 

13  46  22.92 

8.699 

10  23  20.8 

47.18 

10  20.8 

13 

14    3  35.83 

13.973 

12   231.8 

74-49 

22  30.9 

17 

1345  49.21 

6.991 

10  20  16.7 

44.83 

10   4.5 

17 

14   4  31.27 

13.741 

12   7  26.5 

79.66 

22  16.1 

21 

13  45  17.22 

-7.763 

-10  17226 

+49.19 

9  48.3 

21 

14    5  25.70 

13.465 

-12  12  14.4 

-7108 

22    1.2 

25 

13  44  47.17 

7.958 

10  14  39.5 

39  98 

9  32.0 

25 

14   6  18.93 

13.149 

12  16  54.8 

69.07 

21  46.4 

29   13  44  19.22 

6.709 

10  12    8.6 

36.13 

9  15.9 

29 

14    7  10.77    19.771 

12  2126.6 

66.89 

2131.5 

June  2 

13  43  53.56 

6.115 

to   9  50.8 

39.79 

8  59.1 

Deo.  3 

14    8    1.03 

19  330 

12  25  49.0 

64.33 

21  16.6 

6 

13  43  30.36 

6.478 

10    7  47.2 

99.07 

8  43.6 

7 

14   8  49.51 

11.883 

12  30    1.0 

61.61 

21    1.6 

10,  13  43   9.78 

-4.806 

-10    558.6 

495.90      8  27.5 

11 

14   9.16.04 

11.375 

-12  34    1.7 

-58.60 

20  46.7 

14    13  42  51.95 

4.103 

10    4  25.8 

91.15      811.5 

15 

14  1020.46 

10.897 

12  37  50.3     55.61 

20  31,7 

18   13  4236.99 

8.377 

10   3   9.5 

16.98      7  55.5 

19 

14  11    2.61 

10  949 

12  41  26.3  1  59.30   20  16.6 

22   13  4224.96 

9.639 

10   2  10.1 

19.79     7  39.6 

23 

14  1142.34 

9.616 

12  44  49.0     48.93   20    1.6 

26   13  42  15.95 

1.873 

10    127.9 

8  37      7  23.7 

1 

27 

14  12  19.49 

8  951 

12  47  57.6'   45.39    19  46.5 

30,  13  42  10.00  -i.oge 

-10    1    3.3^4-3.93     7   7.9 

31 

14  12  53.90 

48  949 

-12  50  51.3  ^\M    19  31.3 

'jiily  4 

13  42   7.20 

-0.305 

-10   0  56.5 

-0.58 

6  52.1 

1 

Greatoat  horixonial  parallax, 
Leaat  horizontal  para] lav, 


April      30,  0".51. 
October  24,  0".45. 


Gn^Aleat  i-emidlameter, 
Least  semidianieter. 


April      20,  1".92. 
October  24,  1".7S. 


NEPTUNE,  1891. 
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1 

1 
1 

• 

GREENWICH  MEAN  TIME. 

1 

'  Month 
1     anU 

1 

Apparent 

Rlgfat 
AMMmdon. 

Var.of 
R.A. 
fori 
Day. 

Anpareui 
DtoOliuation. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Paaiage. 

Month 
and 
Day. 

Apparent 
AaoenaioD. 

Var.ofi 

R.  A.      Apparent 

for  1     Declination 

Day. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PaaMge. 

Noon. 

JVbon. 

Ifocn. 

iVoofi. 

xfoon* 

Ifoon. 

1 
Noon.         Noon. 

Jan.    1 

h  m     8 
4  1 1  99.53 

8 

-5.439 

+  199599.1 

-11.74 

li     ro 
9  '^6.4 

Joly  4 

h  m    a 
4  95  16.50 

•              \            0         t        tt       \           H 

+«.IIC  +90    5  41.6  +17.10 

li    ni 
91  33.0 

& 

4  11    1.57 

5.045 

19  94  37.4 

10.50 

'    9  10.3 

8 

4  95  48.39 

7.899 

90   648.1 

10.14 

91  17.8 

9 

4  1049.99 

4.&I3 

1 

19  93  57.5 

9.34 

8  54.3 

19 

4  96  19.04 

7.496 

90   7  50.7 

15.15 

91    9.6 

13 

4  1094.6:1  i  4.171 

199399.8 

8.00 

8  38.3 

16 

496  48.34 

7.149     90    8  49.3     14.14 

90  47.3 

17 

4  10  8.89 

3.093 

1    1999  5:1.6,     6.60 

:    899.3 

90 

4  97  16.90 

6.776  >  90   9  43.8 

1 

13.00 

90  39.0 

91 

4   9  55.19 

-3.191 

+  1999  30.1  -5.15 

8   6.3 

94 

4  97  49.59 

+6.361  +90  10  34.0  ,+19.01 

90  10.7 

95 

4   9  43.39 

9.070 

1999  19.6      3.67 

'    7  50.4 

98 

4  98  7.99 

6.904*   9011  19.8 

10.88 

90    1.4  { 

99 

4   9  33.78 

9.136 

19  99    1.0 

t.l6 

7  34.6 

Aug.  1 

4  9830.90 

5.599     90  19    1.0 1     9.73 

1946.1; 

Feb.  3 

4   996  33 

1.SM 

19  9155.4 

-0.69 

7  18.7 

5 

4  98  51.  .37 

5.058 

90  1937.6 

8.55 

1930.7 

6 

4   991.13 

1.017 

199156.1 

+  0.95 

7   9.9 

9 

4  99  10.64 

4.579 

90  13  9.4 

7.37 

19  15.3 

10 

4   9  18.90 

-0.415 

+19  99  :io 

+  9.51 

6  47.1 

13 

4  9997.93 

+4.0791+90  13  36.5 

+  6.15 

18  59.8 

14 

4   9  17.58 

40.134 

19  99  16.9 

4.09 

631.4 

17 

4  99  43.90 

9.658 

90  13  58.6;    4.09 

18  44.3 

18 

4   9  19.98 

0.719 

19  99  35.7 

5.64 

6  15.7 

91 

4  99  56.38 

3.039 

90  14  1.5.9 

3.71 

1898.8 

99 

4   99:).98 

1.9B5 

1993    1.3 

7.17 

6   0.0 

95 

4  30   7.44 

9.406 

9014  98.3 

9.49 

18  13.3 

96 

4   9*99.56 

1.866 

1993  3:1.0 

8.64 

5  44.4 

99 

4  30  16.39 

1944 

9014  35.8 

1.96 

17  57.7 

Mar.  9 

4    9  38.19 

44.4W 

+1994  10.4 

+10.08 

598.8 

Sept  9 

4  30  99.98 

+1.386 

+90  14  38.4 

+  0.09 

17  49.1 

6 

4   9  48.91 

9.977 

1994  5:).6 

11.51 

5  13.9 

6 

4  30  97.39 

0.881 

90  14.36.0 

-  1.99 

17  96.4 

10 

4  10    1.99 

3.5M 

199549.4 

19.67 

4  57.7 

10 

4  30  99.54 

+0.957 

90  14  98.7 

9.43 

17  10.7 

14 

4  10  17.08 

4.054 

1996:16.5 

14.16 

4  49.3 

14 

4  3099.45 

-0.304 

90  14  16.6 

3.61 

16  55.0 

18 

4  10  34.33 

4.506 

1997  35.6 

15.87 

4  96.8 

18 

4  3097.11 

0.809 

90  14   0.0 

4.77 

16:19.9 

99 

4  1053.58 

+5.058 

+19  98:19.4 

+16.54 

4  11.4 

99 

4  30  99.56 

-1.415 

+90  13  38.7 

-  5.91 

1693.4 

96 

4  11  14.77 

5.531 

19  99  47.7 

17.60 

3  56.1 

96 

4  3015.80 

1.961 

90  13  19.8 

7.03 

16   7.6 

30 

4  1 1  37.80 

5.9B1 

19  31    0.1 

18.50 

3  40.7 

30 

4  30  6.89 

9.495 

90  19  49.5 

8.10 

1551.7 

Apr.  3 

4  19   9.59 

6.411 

19:^9  16.3 

19.50 

395.4 

Oct.    4 

4  9955  86 

3.016 

90  19  8.0 

9.13 

15  3i>.8 

7 

4  1999.06 

6.e90 

19:i3  36.0 

90.34 

3  10.1 

8 

4  99  49.79 

3.516 

90  1 1  99.5 

10.11 

15  19.8 

II 

4  19  57.11 

+7.199 

+  19:54  58.9 

+91.06 

954.8 

19 

4  99  97.76 

-3.096 

+90  10  47.9 

-11.03 

15   3.8 

15 

4  1396.61 

7..M7 

19:1694.5 

91.73 

939.6 

16 

4  99  10.86 

4.448 

90  10    1.3 

11.90 

14  47.8 

19 

4  13  57.45 

7.867 

19:17  59.6 

99  J6 

994.4 

90 

4  9859.91 

4673 

90   9  19.1 

19.70 

14  31.8 

1 

93 

4  14  99.51 

8.100 

19  39  99.6 

99.79 

9  9.9 

94 

49831.91 

5.973 

90   8  19.8 

13.43 

14  15.7' 

1 

97 

4  15   9.69 

6.494 

19  40  54.3 

S3.10 

1  54.0 

98 

4  98  10.07 

5.641 

90   794.7 

14.11 

13.59.6 

M«y    1 

4  15:16.86 

+8.657 

fl9  49  97.3 

+93.30 

138.8 

Nov.  1 

4  97  46.83 

-5.074 

+90   697.0 

-14.71 

13  43.5 

5 

4  16  11.91 

8.863 

19  44    1.3 

93.50 

1  93.7 

5 

4  97  99.33 

6.968 

90   597.9 

15.90 

1397.4 

9 

4  16  47.79 

9.037 

1945:15.9 

83.70 

1    8.6 

9 

4  9656.74 

6.519 

90   4  95.7 

15.50 

13  11.9 

13 

4  1794.16 

9.176 

19  47  10.8 

93.73 

0  53.4 

13 

4  96  30.93 

6.799 

90   399.7 

15.80 

19  55.0 

17 

4  18    1.08 

9.900 

1948  45.6 

93.64 

0 :18.3 

17 

4  96  9.96 

6.600 

90  9  16.8 

10.00 

1938.9 

91 

4  1838.36 

+9.353 

+  19  50  19.8 

+93.47 

0  9:1.9 

91 

49535.10 

-7.005 

+90    1  14.9 

-10.91 

1999.7 

95 

4  19  15.88 

9.400 

|9.'>l  5:1.3 

93.95 

0   8.1 

95 

4  95  6.89 

7.107 

90   0   9.3 

10.99 

19   6.5 

99 

4  1953.59 

9414 

19  53  95.7 

99  95 

93  49.9 

99 

4  94  38.31 

7.140 

1959   4.6 

16.19 

1150.3 

June  9 

49031.15 

9.395 

19  54  56.8 

«.57 

9:134.1 

Dec.   3 

4  94   9.76 

7.197 

19  58   0.5 

15.00 

11:14.1 

0 

4  91    8.64 

9.346 

19  56  96.9 

99.11 

9:1  19.0 

7 

4  9341.36 

7.064 

19  56  57.6 

15.50 

11  17.9 

10 

49145.87 

+9.9ftt 

+  19  57  5.3.6 

+91.57 

93   3.9 

11 

4931:1.31 

-0.055 

+  19  5556.0 

-15.10 

11    1.7 

14 

4  9999.69 

9.144 

19  59  18.7 

90.97 

99  48.8 

15 

4  99  45.78 

6.001 

19  54  56.5 

14.09 

10  45.5 

18 

4  99  58.98 

8.996 

90   041.3 

90.31 

9933.6 

19 

4  9918.96 

6606 

19  53  59.3 

13.00 

1099.3 

99 

4  93:t4.G9 

8.890 

90   9    1.1 

10.57 

99  18.5 

93 

4  91  59.99 

0.370 

19  53    4.8 

13.94 

10  13.9 

96 

4  94   9.50 

8.615 

90   3  17.8 

18.79 

99   3.3 

97 

4  91  98.06 

0.008 

19  5913.5 

19.49 

957.0 

30 

4  94  4:i.50 

48.380 

+90   4  31.4  +17.90 

91  48.9 

31 

4  91    4.34 

-5.705 

+  19  519.S.6 

-UJO 

940.9 

July  4 

4  9516.50  4«.liS 

+90   5  41.6  +17.10 

91  :13.0 

_i 

Oraateet  horisontal  parall.i\. 
Leaat  horisontal  parallax. 


XoveinlMr  'JO.  0".31. 
May  '29,  0".'J9. 


(Ircatrat  aemldianieter, 
Lcniiit  M'inidiam4*t«r, 


NoTember  29,  1"JS. 
May  n,  l**  JO. 
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MBROUUY. 

• 

QBEENWICH  MEAN  NOON 

t 

Date. 

Hellooentrio 

Loneitnde, 

IfeanBqnlnox 

of  Date. 

Daily 
Motion. 

Redaotioii 

to 

Orbit. 

Heliooentrir 
Latitude. 

Daily 
Hotiou. 

Logarithm 

of 

Badioa 

Vector. 

Logkrithm  of  Distance 
ftom  Earths 

At  Date. 

At  Interme 
diateDate. 

o 

/      // 

0      1        It 

#        n 

e      /       /« 

t      It 

Jan.-I 

26 

22  51.8 

5  34  41.5 

-  8  31.2 

-2  28  51.6 

+66  94.0 

9.5146418 

9.9721682 

9.9508419 

1 

37 

49     9.1 

S  61  14.7 

-  4    5.1 

-1    7  37.5 

49  34.4 

9.5038485 

9.9471612 

9.9342133 

3 

49 

46     1  4 

6    5    3.4 

4-  1  13.7 

+0  20    7.5 

44  47.4 

9.4953969 

9.9211134 

9.9080086 

6 

62 

6  37.4 

6  14  45.1 

6  29.2 

1  49  47.6 

44  94.9 

9.4899179 

9.8950744 

9.6825179 

7 

74 

41   29.4 

6  19    9.1 

10  36.5 

3  15  47.9 

41    7.0 

0.4878657 

9.8705711 

9.8604834 

9 

87 

19   15.1 

6  17  35.6 

-I-I2  42.4 

+4  32  28.7 

4«   9.6 

9.4894203 

9.8495101 

9.8408948 

11 

99 

47  56.5 

6  10    9.4 

12  23.3 

5  35    8.2 

17  15.9 

9.4944447 

9.8338527 

9.8285523 

13 

111 

56  29.0 

5  57  38.4 

9  51.8 

6  20  51.9 

18  94.3 

9.5025180 

9.8251009 

9.8235361 

15 

123 

36     0.4 

5  41  93.9 

5  47.8 

6  48  47.7 

9  37.0 

9.5130264 

9.8238237 

0.8258650 

17 

134 

40  32.6 

5  99  54.4 

+  1    3.2 

6  50  49.9 

+  1  38.6 

9.5252797 

9.8295104 

0.6345691 

19 

145 

7     5.4 

5    3  36.5 

-  3  34.2 

+6  56    3.1 

-  5  10.0 

9.5386049 

9.8408346 

9.8480931 

21 

154 

55     9.8 

4  44  35.1 

7  30.1 

6  40    4.2 

10  35.4 

9.5524148 

0.8561378 

9.8647783 

23 

164 

6     7.2 

4  96  35.5 

10  24.4 

6  14  33.3 

14  43.5 

9.56623*28 

9.8738440 

9.8831879 

25 

172 

42  30.8 

4  10    4.1 

12  10.9 

5  41  55.3 

17  44.6 

«^.5796944 

9.8926861 

9.9022358 

27 

180 

47  30.9 

3  55  13.4 

12  51.4 

5    4  13.3 

19  49.6 

9.5925358 

9.9117540 

9.921 1753 

29 

188 

24  33.5 

3  49    6.1 

-12  33.9 

+4  23    5.9 

-91  11.4 

9.6045732 

9.9304483 

9.9395352 

31 

195 

37     2.1 

3  30  36.8 

11  28.3 

3  39  50.2 

91  56.5 

9.6156853 

9.9484072 

9.9570439 

Feb.  2 

202 

28   11.7 

3  90  45.9 

9  45  6 

2  55  24.8 

99  99.9 

9.6257960 

9.9654316 

9.9735627 

4 

209 

1     3.6 

3  19  19.8 

7  35.8 

2  10  33.8 

99  96.0 

9.6348619 

9.9814325 

9.9890401 

6 

215 

18  24.1 

3    5  13.4 

5    8.6 

1  25  50.0 

99  15.8 

9.6428008 

9.9963873 

0.0034776 

8 

221 

22  45.3 

9  59  19.4 

-  2  32.2 

+0  41  37.7 

-91  55.1 

9.6497855 

0.0103155 

0.0169069 

10 

227 

16  25.8 

9  54  31.7 

•f  0    6.4 

-«    1  44.9 

91  96.3 

9.6556369 

0.0232582 

0.0293762 

12 

233 

1   32.8 

9  50  45.9 

2  40.9 

0  44    3.5 

90  61.4 

9.6604207 

0.0352682 

0.0409415 

14 

238 

40     4.5 

9  47  65.6 

5    6.0 

1  25    7.2 

90  11.5 

9.6641448 

0.0464030 

0.0516596 

IG 

244 

13  50.6 

9  45  50.9 

7  17.4 

2    4  46.6 

19  97.9 

9.6668167 

0.0567183 

0.0615857 

18 

249 

44   35.6 

9  44  54.9 

+  9  11.5 

-2  42  53.1 

-18  38.7 

9.6684428 

0.0662678 

0.0707710 

20 

255 

14     0.3 

9  44  36.6 

10  44.6 

3  19  18.4 

17  45.9 

9.6690273 

0.0751004 

0.079260il 

22 

260 

43  42.7 

9  45  19.0 

11  53.9 

3  53  53.5 

16  46.4 

9.6685717 

0.0832574 

0.0870942 

24 

266 

15  20.9 

9  46  34.4 

12  37.2 

4  26  28.3 

15  45.4 

9.6670747 

0.0907752 

0.0943037 

26 

271 

50  33  6 

9  48  46.8 

12  52.3 

4  50  50.9 

14  36.0 

9.6645326 

0.0976825 

0.1000138 

2d 

277 

31     2.5 

9  51  50.8 

+12  37.7 

-5  24  47.2 

-13  18.6 

9.6609393 

0.1040001 

0.1069425 

Mar.  2 

283 

18  33.3 

9  55  48.4 

II  52.4 

5  49  50.8 

11  06.1 

9.6562871 

0.1097418 

0.1 12:1987 

4 

289 

14  58.7 

3    0  45.8 

10  :)5.8 

6  12    7.9 

10  13.9 

9.6505678 

0.1149129 

0.1172838 

6 

295 

22   17.7 

3    6  43.6 

8  48.4 

6  30  45.9 

8  91.4 

9.6437761 

0.1195097 

0.1215887 

8 

301 

42  38.5 

3  13  48.6 

6  32.4 

6  45  22.9 

6  19.9 

9.6359095 

0.1235182 

0.1252946 

10 

308 

18  20.3 

3  99    5.5 

+  3  50.8 

-6  55  21.7 

-3  49.8 

9.6269743 

0.1269137 

0.1283704 

12 

315 

11   52  5 

3  31  40.1 

+  0  49.3 

6  59  58.2 

-0  49.3 

9.6169904 

0.1296585 

0.1307712 

14 

322 

25  56.3 

3  49  38.0 

-  2  24.1 

6  58  20.6 

+  9  39.0 

9.6059983 

0.1317003 

0.1324366 

16 

330 

3  22.9 

3  55    3.6 

5  37.9 

6  49  29.3 

6  94.8 

9.5940692 

0.1320697 

0.1332879 

Id 

338 

7   10.5 

4    8  50.0 

8  37.0 

6  32  18.8 

10  61.6 

9.5813181 

0.1333783 

0.1332263 

20 

346 

40   17.7 

4  94  99.7 

-11    2.6 

-6    5  40.3 

+16  66.6 

9.5679201 

0.1328160 

0.1321302 

22 

355 

45  33.6 

4  41    5.6 

12  33.2 

5  28  28.0 

91  94.9 

9.5541281 

0.131 1500 

0.1208551 

24 

5 

25  21.3 

4  56  50.1 

12  47.3 

4  39  50.1 

97  l5Jt 

9.5402933 

0.1282242 

0J262348 

26 

15 

41    13.9 

5  17    4.0 

II  27.5 

3  :)9  24.6 

33    7.6 

9.5268781 

0.1238632 

0.1210857 

28 

26 

33  24.7 

5  34  56.8 

8  27.8 

2  27  40.2 

38  96.7 

9.6144574 

0.1176790 

0.1 142104 

30 

38 

0   13.0 

5  51  99.9 

^  4    0.3 

-1    6  18.1 

•H8  37.6 

9.5036948 

0.1100646 

0.1054540 

32 

49 

57  31.6 

6    5  14.6 

+  1  18.8 

+0  21  30.9 

+44  46.3 

0.4952847 

0.1003138 

0.0946473 
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MEROURY. 

GREENWICH  MEAN  NOON. 

k 

Dsto. 
Apr.   1 

H«Uoo«Btrio 

Ixwcitade, 

MeMilquiBox 

ofDftto. 

Daily 
MoUon. 

ItodootioD 

to 

Orbit. 

HeUooeotrir 
Lfttltade. 

Dftily 
MoUoB. 

Logarithm 

of 

Radios 

V^octor. 

Logarithm  of  DIalaiMo 
fW»m  Bartb^ 

At  Date. 

Atlntome. 
diatoDato. 

o 
49 

57 

n 

31.6 

O      t        It 

6    5  14.8 

4  1  18.8 

0      t         n 

40  91  30.9 

4^48.9 

9.4959847 

0.1003138 

0.0946473 

^ 

09 

18  96.4 

6  U  S8.0 

6  33.5 

1  51  10.3 

44  99.5 

9.4898557 

0.0884460 

0.0817068 

5 

74 

53 

96.9 

6  19  10.7 

10  39.4 

3  17    4.6 

41    9.7 

9.4878587 

0.0744980 

0.0666196 

7 

87 

31 

10.9 

6  17  31.8 

19  43.9 

4  3:)  34.9 

95    9.0 

9.4894689 

0.0589935 

0.0494676 

9 

99 

59 

38.1 

6  10    0.0 

19  91.9 

5  35  59.0 

97    7.3 

9.4945449 

0.0401659 

0.0304140 

II 

119 

7 

47.4 

S  07  91.8 

4-  9  48.6 

•h6  9l  96.1 

4-18  16.0 

9.5096610 

0.0909453 

0.0096941 

13 

193 

46 

48.3 

S  41    0.7 

5  43.7 

6  49    5.5 

9  98.5 

9.5139098 

9.9967973 

9.9875035 

15 

134 

50 

46.1 

Stt865 

•►0  58.8 

6  59  59.8 

4-  1  99.6 

9.5954776 

9.9761930 

9.9644976 

17 

145 

16 

49.5 

6    S  18.0 

-  3  38.9 

6  55  5:1.4 

-  5  15.7 

9.5388153 

9.9595499 

9.9405397 

19 

156 

4 

11.9 

4  44  17.6 

7  33.3 

6  39  44.4 

10  90.8 

9.5596999 

9.9984195 

9.9169569 

91 

164 

14 

34.7 

4  98  10.9 

-10  96.6 

46  14    5.6 

-14  46.8 

9.5664446 

9.9040889 

9.8919653 

23 

179 

50  97.3 

4    9  40.4 

19  19.0 

5  41  99.1 

17  46.5 

9.5798991 

9.8799359 

9.8680501 

95 

180 

54 

59.7 

9M    0.9 

19  51.6 

5    3  36.3 

10  51.9 

9.5997996 

9.8663699 

9.8449995 

97 

188 

31 

37.3 

9  41  94.4 

•   19  33.9 

4  99  96.4 

91  19.3 

9.60475.39 

9.8338078 

9.8930577 

99 

195 

43 

44.3 

8  90  88.7 

II  97.0 

3  39   9.3 

98    0.0 

9.6l585n 

9.8197404 

9.8099189 

May    1 

909 

34 

351 

3  98  97.9 

-  9  43.6 

+9  54  43.9 

-99  99.4 

9.69S9460 

9.7936534 

9.7850075 

3 

909 

7 

11.4 

3  19  19.7 

73:1.8 

9    9  59.0 

99  96.9 

9.6.349957 

9.7770413 

9.7696199 

5 

915  94 

18.7 

9    i    7.9 

5    6.9 

1  95    8.5 

99  15.5 

9.6499780 

0.7633796 

9.7577693 

7 

991 

98 

99.0 

9  58  14.4 

-  9  99.8 

44)  40  56.9 

91  54.6 

9.6498861 

9.7530495 

9.7499939 

9 

997 

99 

0.5 

9  54  98.0 

-1-  0    8.9 

-6    9  94.8 

91  85.6 

9.6557909 

9.7463339 

9.7443845 

II 

933 

7 

0.6 

9  SO  49.9 

+  9  43.3 

-0  44  49.3 

-99  00.8 

9.6604881 

9.7433781 

9.7433059 

13 

938  45  97.0  < 

9  47  69.4 

5    8.9 

1  95  44.8 

90  18.9 

9.6641956 

9.7441465 

9.7458797 

15 

944 

19 

9.7 

9  45  57.8 

7  19.3 

9    5  99.8 

19  96.4 

9.6668510 

9.7484480 

9.7518983 

17 

940 

49 

59.5 

9  44  53.5 

9  13.0 

9  43  97.8 

18  87.0 

9.6684608 

9.7559653 

9.7608070 

19 

955 

19 

16.9 

9  44  96.8 

10  45.H 

3  19  51.5 

17  45  0 

9.6690989 

9.7669974 

9.7793804 

91 

960 

49 

0.4 

9  45  19.9 

^l\  548 

-3  54  94.7 

-16  47.4 

9.6685569 

9.7789994 

9.7860994 

93 

966  90 

41.1 

9  46  96.0 

19  37.6 

4  96  57.6 

15  44.4 

9.6670436 

9.79:16971 

9.8015391 

90 

971 

55 

57.8 

9  48  499 

19  59.3 

4  57  18.1 

14  94.9 

9.6644859 

9.8097661 

9.8189846 

97 

977 

36 

39.9 

9  51  54.1 

19  37,9 

5  95  11.9 

19  17.5 

9.6606753 

9.8970469 

9.8360197 

99 

983  94 

10.5 

9  55  53.6 

II  51.3 

5  50  91.8 

11  M.7 

9.6509064 

9.8451500 

9.8544969 

31 

989  90 

45.0 

9    0  50.8 

-1-10  34.3 

-6  19  96.9 

-to  19.9 

9.6504706 

9.8638196 

9.8739831 

Jane  9 

995  98 

15.0 

3    6  49.8 

8  46  6 

6  31     1.4 

8  19.7 

9.6436690 

9.8898144 

9.899:1858 

4 

301 

48 

48.9 

3  13  55.7 

6  30.9 

6  45  34.4 

6  10.9 

9.6:)577d5 

9.9019778 

9.9115794 

6 

308  94 

46.0 

3  99  13.8 

3  48.9 

6  55  98.6 

3409 

9.6968966 

9.991 1540 

9.9307067 

8 

315 

18 

36.1 

3  31  40.8 

>  0  46.4 

6  59  59.7 

-0  48.4 

9.6168968 

9.9409169 

9.9496708 

10 

399  33 

0.6 

3  «i48.9 

-9  97.3 

-6  58  15.8 

4-9  35.6 

9.6058193 

9.9600648 

9.9683558 

19 

330 

10 

50.9 

9  55  15.8 

5  40.9 

6  49  17.3 

6  99.6 

9.5038763 

9.9776608 

9.9866669 

14 

338 

15 

3.8 

4    9  19.8 

8  39.5 

6  31  58.5 

10  65.0 

9.5811139 

9.9966978 

0.0044609 

16 

346 

48 

39.9 

4  94  37.5 

11    4.5 

6    5  10.6 

15  57.6 

9.5677076 

0.0131400 

0.0916484 

18 

355 

54 

97.0 

4  41  91.8 

19  34.0 

5  97  48.1 

91  99.5 

9.5639199 

0.0999686 

0.0380807 

90 

5 

34 

48.1 

4  59    7.1 

-19  46.8 

-4  38  60.9 

497  91.9 

9.5400809 

0.0460651 

0.0536999 

99 

15 

51 

14.8 

5  17  91.0 

11  95.5 

3  38  99.8 

93  19.9 

9.5966758 

0.0609697 

>  0.0680994 

94 

96 

43 

50.4 

5  95  15.9 

8  94.3 

9  96  98.4 

99  99.9 

9.5149760 

0.0747760 

0.081 1746 

96 

38 

II 

18.7 

5  51  49.6 

-  3  56.7 

-1    4  58.7 

49  40.6 

9.5035449 

0.0879036 

0.0998380 

98 

60 

9 

3.3 

6    5  90.0 

•t-  1  9:1.9 

4O  99  54.5 

44  40.9 

9.4951764 

0.0980647 

0.10983:10 

30 

69 

30 

15.7 

6  14  56.6 

•1.6381 

4I  59  33.0 

444  90.7 

9.4897980 

0.1071564 

0.1110073 

99 

75 

5 

94.0' 

6  10  19.1 

•MO  49.5 

4.3  18  91.0 

440  58.9 

0.4878565 

0.1143784 

0.1179634 
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VENUS. 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliooeotrio 

Looffitade, 

MeanBqoinox 

of  Date. 

Daily 
Motion. 

Kedaotioii 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Diataaee 
from  Barth— 

At  Date. 

At  Interme- 
diate Date. 

o 

/ 

$1 

O       /         «' 

/       // 

O         /           // 

/      // 

1 

Jan.    1 

117 

49 

28.7 

1  37  94.4 

+3    0.1 

+2  16  39.2 

+4  16.6 

9.8564333 

9.5614632 

9.5750596 

5 

124 

19 

13.8 

1  37  980 

2  59.5 

2  32  51.1 

3  48.8 

9.856:)823 

9.5904180 

9.6047803 

9 

130 

49 

11.6 

1  37  30.6 

2  49.7 

2  47    5.5 

3  17.8 

9.8563685 

9.6189998 

9.6330416 

13 

137 

19 

17.5 

1  37  39.1 

2  31.3 

2  59  11.2 

9  44.4 

9.8563927 

9.6468815 

9.6605004 

17 

143 

49 

26.6 

1  37  39.9 

2    5.0 

3    8  58.6 

9    8.9 

9.8564544 

9.6738820 

9.6870189 

91 

150 

19 

33.3 

1  37  30.0 

+1.  32.4 

+3  16  20.3 

+1  31.7 

9.a')65529 

9.6999050 

9.7125347 

25 

156 

49 

3*i.3 

1  37  983 

0  55.1 

3  21  10.7 

0  53.4 

9.856686G 

9.7249062 

9.7370177 

29 

163 

19 

17.7 

1  37  94.9 

+0  15.0 

3  23  26.2 

•H)  14.4 

9.a'')68538 

9.7488678 

9.7604584 

Feb.  2 

109 

48 

44.4 

1  37  18.8 

-0  26.0 

3  23    5.4 

-0  94.7 

9.8570524 

9.7717915 

9.7828697 

6 

176 

17 

46.6 

1  37  19.1 

1     5.4 

3  20    9.0 

1    3.4 

9.a572798 

9.7936989 

9.8042843 

10 

182 

46 

19.5 

1  37    4.9 

-1  41.4 

+3  14  39.7 

-1  41.0 

9.8575.329 

9.8146325 

9.8247506 

14 

189 

14 

19.1 

1  36  S5.4 

2  12  4 

3    6  42.5 

9  17.3 

9.8578085 

9.8346461 

9.8443263  i 

18 

195 

41 

41.4 

1  36  45.6 

2:^.6 

2  56  23.9 

9  51.6 

9.a581029 

9.8537978 

9.8630672 

32 

202 

8 

23.4 

1  36  3».3 

2  52.9 

2  43  52.6 

3  93.6 

9.8584125 

9.8721398 

9.8810210  1 

26 

208 

34 

23.0 

1  36  94.7 

3    0.4 

2  29  18.5 

3  58.9 

9.8587331 

9.8897147 

9.8982250 

Mar.  2 

214 

59 

39.0 

1  36  13.7 

-2  58.9 

+2  12  53.3 

-4  19.1 

9.8590608 

9.9065557 

0.9147118 

6 

221 

24 

11.0 

I  36    9.6 

2  48.5 

1  54  49.9 

4  49.0 

9.8593914 

9.9226960 

9.9306140  ' 

10 

227 

47 

59.7 

1  35  51.8 

2  29.8 

1  35  22.5 

5    1.9 

9.8597207 

9.9381703 

9.9466698 

14 

234 

11 

6.1 

1  35  41.5 

2    3.5 

1   14  45.7 

5  16.6 

9.8600447 

9.9530179 

9.9602197  , 

'18 

240 

33 

32.7 

I  35  31.0 

1  31.3 

0  53  15.2 

5  98.0 

9.8603593 

9.9672799 

9.9742031 

« 

22 

246 

55  22.3 

1  35  93.0 

-0  54.7 

+0  31     7.1 

-4  35.4 

9.8606607 

9.9809927 

0.9676597 

26 

253 

16 

38.2 

1  35  15.1 

-0  15.4 

+0    8  37.9 

5  38.6 

9.8609451 

9.9941856 

0.0005934 

30 

259 

37 

24.4 

1  35    6.9 

^24.6 

-0  13  56.0 

5  37.7 

9.8612093 

0.0068788 

0.0130433 

Apr.   3 

265 

57 

45.3 

1  35    9.4 

1    3.4 

0  36  18.1 

5  38.7 

9.8614499 

0.0190889 

0.0250178 

7 

272 

17 

45.3 

1  34  57.8 

1  39.1 

0  58  12.2 

5  93.7 

9.8616641 

0.0308319 

0.0365344 

11 

278 

37 

29.2 

1  34  54.4 

42    9.9 

-1   19  22.5 

-5  10.8 

9.8618494 

0.0421278 

0.0476164 

15 

284 

57 

1.7 

1  34S9.1 

2  34.3 

1  39  33.8 

4  54.9 

9.8620036 

0.0530001 

0.0682841 

19 

291 

16 

27.1 

1  34  60.0 

2  51.3 

1  58  31.8 

4  34.9 

9.8621249 

0.0634703 

0.0685609 

23 

297 

35 

50.1 

1  34  50.8 

2  59.9 

2  16    2.7 

4  10.8 

9.8622118 

0.0735570 

0.0784606 

27 

303 

55 

14.5 

1  34  51.6 

2  69.8 

2  31  54.2 

3444 

9.8622633 

0.0832722 

0.0879922 

May   1 

310 

14 

44.1 

1  34  53.4 

4-2  51.0 

-2  45  54.7 

-3  15.4 

9.8622700 

0.0926218 

0.0971614 

5 

316 

34 

22.3 

1  34  55.0 

2  33.8 

2  57  54.2 

9  44.0 

9.8622583 

0.1016120 

0.1069746  \ 

9 

322 

54 

12.1 

1  34  50.1 

2    9.2 

3    7  43.9 

9  106 

9.8622017 

0.1102501 

0.1144404 

13 

329 

14 

15.9 

1  35    9.0 

1  38.3 

3  15  16.6 

1  35.6 

9.8621100 

0.1185470 

0.1225723 

17 

335 

34 

36.0 

1  35    7.9 

1    2.6 

3  20  26.7 

0  50.3 

9.8619841 

0.1265173 

0.1303837 

21 

341 

55 

14.0 

1  35  11.9 

4^0  23.8 

-3  23  10.1 

-0  99.7 

9.8618257 

0.1341722 

0.1378840 

25 

348 

16 

11.6 

1  35  16.9 

-«  16.2 

3  23  24.5 

-HI  15.1 

9.8616365 

0.1415194 

0.1460787 

29 

354 

37 

29.8 

1  35  89.9 

0  55.4 

3  21    9.3 

0S8.4 

9.8614188 

0.1485621 

0.1519692 

Jone  2 

0 

59 

9.5 

1  35  97.7 

1  31.9 

3  16  25.8 

1  90.9 

9.8611751 

0.1553003 

0.1665663 

6 

7 

21 

11.7 

1  35  33.4 

2    4.0 

3    9  16.8 

9    5.0 

9.8609084 

0.1617348 

0.1648407 

10 

13 

43 

37.1 

1  36  80.3 

-2  30.0 

-2  59  47.4 

49  30.4 

9.8606220 

0.1678721 

0.1708311 

14 

20 

6 

26.2 

1  35  45.3 

2  48.7 

2  48    3.8 

3  19.0 

9.8603191 

0.1737185 

0.1765361 

18 

26  29 

39.7 

1  35  5IJ( 

2  59.0 

2  34  14.3 

3  49.3 

9.8600037 

0.1792826 

0.1819611   1 

22 

32 

53 

18.2 

1  35  57.8 

3    0.4 

2  18  28.6 

4  10.0 

9.8596794 

0.1845715 

0.1871139 

26 

39 

17 

22.5 

1  36    4.3 

2  52.9 

2    0  58.0 

4  34.7 

9.8593504 

0.1895882 

0.1919941 

30 

45 

41 

53.2 

1  36  11.0 

-2  36.8 

-1  41  55.3 

44  56.1 

9.8590206 

0.1943316 

0.1966002 

34 

52 

0 

50.9 

1  36  17.0 

-2  12.8 

-1  21  34.3 

•t«  13.8 

ir.odCl(KM« 

0.1988003 

0.2009323 
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HELIOCENTIUC  CO-OKDINATES.  1891. 


MARS. 

GREENWICH  MEAN  NOON. 

1 

Dftte. 

Heliocentric 

l^Df^itude, 

Moan  Bqoinox 

of  Date. 

DaUy 
Motion. 

Keductiun 

to 

Orbit. 

Heliocentric 
LstitiKle. 

Daily 
Motion. 

Logarithm 

of 

HadiuM 

Vector. 

Logarithm  of  Distance 
fromBartlt* 

At  DAt«. 

At  Intormo- 
dUteDat«. 

o 

/ 

II 

/      ti 

// 

O         1          II 

// 

Jan.    I 

18 

50 

27.1 

36  1S.46 

-46.6 

-0  55  18.3 

+60  69 

0.1512632 

0.2063358 

0.2100623 

5 

21 

14 

53.3 

3Q  o.eo 

44. t 

0  51  12.7 

61.90 

0.1524145 

0.2138057 

0.2175046 

9 

23 

38 

32.1 

35  48.75 

41.4 

0  47    3.1 

69.84 

0.1536082 

0.2211779 

0.2248252 

13 

26 

1 

22.8 

35  36.55 

38.4 

0  42  50.0 

63.6.'! 

0.1548413 

0.2284448 

0.2.320369 

17 

28 

23 

24.1 

35  94.19 

35.1 

0  38  33.9 

64  39 

0.1561115 

0.2356015 

0.2391375 

21 

30 

44 

35.3 

35  11.37 

-31.7 

-0  34  t5.4 

+64.85 

0.1574158 

0.2426461 

0.2461273 

25 

33 

4 

54.8 

94  .Xs.vo 

28.0 

0  29  55.  t 

65.95 

0.1 58751 6 

0.2495813 

0.2530087 

29 

35 

24 

2t.9 

34  45.18 

24.  t 

0  25  .33.4 

65.54 

0.1601161 

0.2564093 

0.2597832 

Feb.   2 

37 

42 

55.9 

34  31.84 

20.1 

0  21   tO.8 

65.69 

0.1615067 

0.2631301 

0.2664489 

6 

40 

0 

36.4 

34  18.38 

16.1 

0  16  47.9 

65.70 

0.1629202 

0.2697391 

0.2730004 

10 

42 

17 

22.6 

34    4.78 

-12.0 

-0  12  25.2 

+65.69 

0.1643545 

0.2762307 

0.2794303 

U 

44 

33 

14.4 

33  51.14 

7.8 

0    8    2.9 

65.44 

0.1658068 

0.2825990 

0.2857359 

18 

46 

48 

11.6 

33  37.44 

-  3.6 

-0    3  41.7 

65.13 

0.1672744 

0.2888415 

0.2919161 

22 

49 

2 

13.9 

33  93.74 

+  0.6 

+0    0.38.1 

64.71 

0.1687550 

0.2949599 

0.2979732 

26 

51 

15 

21.5 

33  10.05 

4.8 

0    4  .'SG.O 

04.90 

0.1702456 

0.3009560 

0.3039087 

Mar.  2 

53 

27 

34.3 

39  56.39 

*»•  8.9 

+0    9  11.7 

+63.61 

0.1717443 

0.3068309 

0.3097217 

6 

55 

38 

52.6 

39  49.77 

12.9 

0  13  24.9 

69.94 

0.1732485 

0.3125814 

0.3154084 

10 

57 

49 

16.5 

39  99.17 

16.7 

0  17  3.5.2 

69.16 

0.1747557 

0.3182024 

0.3209626 

14 

59 

58 

46.1 

39  15.09 

20.6 

0  21  42.2 

61.31 

0. 1 7(1264 1 

0.3236889 

0.3963808 

18 

62 

7 

22.1 

39    9.35 

24.3 

0  25  45.7 

60  30 

0.1777710 

0.3290384 

0.3316619 

22 

64 

15 

5.0 

31  49.11 

+27.8 

+0  29  45.3 

+59.40 

0.1792744 

0.3342517 

0.3368079 

2G 

66 

2t 

55.2 

31  36.04 

31.2 

0  33  40.9 

58  35 

0.1807722 

0.3393311 

0..34 18215 

30 

68 

27 

53.5 

31  93.14 

.34.3 

0  37  32. 1 

57.94 

0.18226-27 

0.3442786 

0.3467024 

Apr.   3 

70 

33 

0.5 

31  10.37 

37.2 

0  41   18.8 

56.07 

0.1837439 

0.34C0925 

0.3514482 

7 

72 

37 

16.7 

30  57.76 

39.9 

0  45    0.7 

54.85 

0.1852139 

0.35.37686 

0.3560537 

It 

74 

40 

42.9 

30  45  39 

+42.5 

+0  48  37.6 

+53.57 

0.1866711 

0.3583027 

0.3605155 

15 

76 

43 

20.  t 

30  33.94 

44.7 

0  52    9.3 

59.96 

0.1881 134 

0.3626918 

0.3648322 

19 

78 

45 

9.1 

30  91.34 

46.7 

0  55  35.7 

50.91 

0.1895396 

0.3669369 

0.3690062 

23 

80 

46 

tl.t 

30    9.64 

48.5 

0  58  56.6 

49.59 

0.1909175 

0.3710401 

0.3730395 

27 

82 

46 

26.5 

99  58.16 

50.0 

1     2  11.9 

48.11 

0.1923365 

0.37500:« 

0.3769337 

May    1 

84 

45 

56.7 

99  46.91 

+51.2 

+  1     5  21.5 

+46.65 

0.1937047 

0.3788279 

0.3800868 

5 

86 

44 

42.2 

99  35.04 

52.3 

1     8  25.1 

45.16 

0.1950509 

0.382.5091 

0.3842947 

9 

88 

42 

44.6 

99  95.94 

5.3.1 

1   1 1  22.8 

43  66 

0.1963736 

0.3860429 

0.38776.37 

13 

90 

40 

4.5 

S9  14.77 

53.6 

1   14  14.4 

49.14 

0.1976716 

0..3894269 

0.3910625 

17 

92 

36 

43.2 

99    4.59 

53.9 

1   16  59.9 

40.50 

0.1989438 

0.3926607 

0.3942225 

21 

94 

32 

4t.6 

98  54.65 

+53.9 

+  1   19  39.1 

+30.01 

0.200  I8<)l 

0.3957476 

0.3972365 

25 

96 

28 

0.8 

98  45.09 

53.7 

1  22  12.0 

37.44 

0.2014065 

0.3986892 

0.4001059 

29 

98 

22 

42.2 

98  35.66 

53.2 

1  24  38.6 

35.86 

0.2025950 

0.4014861 

0.4028296 

Juue  2 

100 

16 

46.5 

98  96.50 

52.5 

I  26  58.9 

34.95 

0.2037.'>34 

0.4041356 

0.40540:)7 

6 

102 

10 

t5.3 

98  17.81 

51.5 

1  29  12.6 

39.63 

0.2048813 

0.4066339 

0.4078251 

10 

104 

3 

9.4 

98    0.39 

+50.4 

+  1  31   19.9 

+31.01 

0.2059776 

0.4089777 

0.4100914 

14 

105 

55 

30.3 

98    1.11 

49.0 

1  33  20.7 

99.30 

0.2070413 

0.41  J 1605 

0.4122032 

18 

107 

47 

18.7 

97  53.18 

47.5 

1  35  15.0 

97.76 

0.2080719 

0.4132022 

0.4 14 1631 

22 

109 

38 

36.1 

97  45.50 

45.8 

1  37    2.8 

96.19 

0.2090683 

0.4150866 

0.4l6t>727 

i  -       26 

1 

lit 

29 

23.8 

97  38.30 

43.8 

1  38  44.0 

94.49 

0.2100305 

0.4168210 

0.4176314 

1 

i          30 

113 

19 

42.9 

r  31.30 

+41.7 

+  1  40  18.7 

+99.85 

0.2109.576 

0.4184030 

0.4191354 

July   4 

lt5 

9 

34.6 

27  94  57 

+39.4 

+  1   II  46.8 

+91.91 

0.2II84H<> 

0.4198285 

0.4204612 
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MARS. 

ORRRNWIOU  M£AN  NOON 

• 

Dftte. 

HeUooentrie 

Longitude, 

MeanSqaiiiox 

ofDftto. 

Daily 
HotkNi. 

1 

'  Bednction 
to 
Orbit 

Heliooentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

LofMlthaofDMMM 

fromBaitli^ 

At  Date. 

At  Interme 
diatoDate. 

O          1 

// 

1     tt 

*• 

O           1            M 

n 

Jaly  4 

115     9 

:i4.6 

S7  Mft7 

+:)9.4 

-l^l  4i  46.8 

•1-91.91 

0.2118480 

0.4198285 

0.4204812 

8 

116  58 

59.9 

27  16.14 

37.0 

1  43    8.4 

19  57 

0.2127038 

0.4210037 

0.4216658 

12 

118  48 

0.1 

27  19.00 

34.5 

1  44  23.4 

17.04 

0.2135218 

0.4221976 

0.4226891 

16 

120  .16 

36.3 

97    6.17 

31.0 

1  45  31.9 

16.31 

0.214*3027 

0.4231407 

0.4235520 

20 

122  24 

49.9 

17    0.66 

29.1 

1  46  .33.9 

14.60 

0.2150458 

0.4239255 

0.4242507 

24 

124   12  42.0 

66  66.46 

4-26.1 

4-1  47  29.4 

4-13.05 

0.21.57.507 

0.4245523 

0.4248060 

28 

126     0 

1.3.0 

66  60.64 

23.1 

1  48  18  3 

11.43 

0.2164169 

0.4250192 

0.4251918 

Aug.  1 

127  47 

26.7 

66  46.01 

20.0 

1  40    0.8 

9.89 

0.2170444 

0.4253225 

0.4254107 

5 

129  34 

21.6 

66  41J6 

16.8 

1  49  36.9 

8.91 

0.2176326 

0.4254570 

0.4254602 

9 

131   20 

59.6 

96  37  JO 

13.6 

1  50    6.5 

6.60 

0.2181812 

0  4254212 

0.4253391 

13 

133     7 

22.0 

96  36.79 

4-10.4 

4-1  50  29.7 

4  5.00 

0.2186903 

0.4252148 

0.4250481 

17 

134  5:) 

.10.3 

66  36.37 

7.2 

1  50  46.5 

3.49 

0.2101.501 

0.424^394 

0.4245886 

1          21 

m\  39 

2.5.4 

66  97.94 

3.9 

1  50.57.1 

1.85 

0.210.5876 

0.4242059 

0.4239602 

!          25 

138  25 

8.0 

96  94.30 

4>  0.6 

1  51     1.3 

4-0.97 

0.21097.56 

0.42:15818 

0.4231595 

29 

140   10 

40.9 

96  91.86 

-  2.7 

1  50  59.3 

-  1..10 

0.2203227 

0.4226932 

0.4221819 

Sept  2 

141   56 

3.8 

66  19.61 

-6.0 

•l-l  50  50.0 

-  9.87 

0.2206202 

0.4216250 

0.4210228 

6 

143  41 

18.2 

96  17.66 

9.3 

1  50  36.3 

4.41 

0.2208046 

0.4203747 

0.4196804 

10 

145  26 

25.6 

66  16.06 

12.5 

1  50  15.6 

5.94 

0.2211190 

0.4189404 

0.4181545 

H 

147    II 

27.1 

96  14.73 

15.7 

1  49  48.8 

7.49 

0.22i:W20 

0.417:)236 

0.4164470 

18 

148  56 

23.8 

96  13.60 

18.8 

1  49  15.7 

O.OQ 

0.22144.38 

0.4155251 

0.4145570 

22 

150  41 

17.0 

96  19.66 

-21.8 

+1  48  :)6.6 

-10.54 

0.221.5443 

0.4i:)5426 

0.4124814 

26 

152  26 

7.8 

96  19.60 

24.8 

1  47  51.4 

19.04 

0.2-il60:i3 

0.411.3722 

0.4102150 

;          30 

154    10 

57.1 

96  19.34 

27.7 

1  47    0.3 

13.53 

0.221621 1 

0.4090087 

0.4077527 

Octr.    4 

155  Til^ 

46.9 

66  19.47 

30.5 

1  46    3.2 

15.09 

0.2215072 

0.4064471 

0.4050915 

8 

157  40 

37.6 

96  19.91 

33.1 

1  45    0.1 

16.49 

0.22 15:)  18 

0.4036864 

0.4022312 

<^ 

159  25 

30.6 

96  13.66 

-35.6 

4-1  43  51.3 

-17.95 

0.2214252 

0.4007268 

0  3991720 

16 

IGI    10 

27.3 

66  14.76 

38.0 

1  42  36.5 

10.49 

0.2212769 

0.3976603 

0.3959159 

20 

162  55 

28.6 

96  16.06 

40.2 

t  41  15.9 

90.86 

0.2210876 

0.3942122 

0.3924576 

24 

164   40 

:W.i 

96  17.71 

42.4 

1  30  49.G 

9i.99 

0.2208570 

0  3006512 

0.3887926 

28 

166  25 

50.7 

96  19.63 

44.4 

1  38  17.6 

93.71 

0.2205852 

u.«SoUOW 

0.3849153 

Nov.  1 

168  11 

13.5 

96  91.66 

-46.2 

•Fl  36  39.9 

-96.19 

0.2202726 

0.3888957 

0.3808219 

5 

169  56 

45.0 

96  91.40 

47.8 

1  34  56.6 

96.51 

0.2100191 

0.3786937 

0.3765117 

9 

171   42 

29.1 

96  17.96 

49.2 

1  33    7.8 

97.00 

02195240 

0.3742765 

0.3719854 

13 

173  28 

24.3 

96  30.36 

50.5 

1  31  13.4 

99.97 

0.2190903 

0.3696416 

0.3672436 

17 

175   14 

32.4 

96  33.79 

51.5 

1  29  13.6 

30.69 

0.2186156 

0.364791 1 

0.36228:14 

•21 

177     0 

55.0 

96  37.69 

-52.4 

4>l  27    8.4 

-31.96 

0.2181007 

0.3597198 

0.3570999 

35 

178  47 

33.0 

66  41J9 

53.1 

1  24  57.9 

33.98 

0.2175461 

0.3544222 

0.3516864 

29 

160  34 

27.6 

96  46.87 

53.6 

1  22  42.2 

34.59 

0.2169520 

0.3488923 

0.3460393 

Deo.  3 

182  21 

40.4 

96  60J4 

53.9 

1  20  21.2 

35.89 

0.2163185 

0.3431275 

0.3401573 

7 

184     9 

12.3 

96U.46 

53.9 

1   17  55.1 

37.16 

0.2156464 

0.3371284 

0.3340413 

II 

185  57 

4.5 

97    6.79 

-53.8 

4l   15  23.9 

-38.41 

0.2149359 

0.3308959 

0..3276924 

15 

187  45 

18.5 

97    6.96 

53.4 

1   12  47.8 

39.65 

0.2141872 

0.3244302 

0.3211088 

10 

189  33 

55.2 

97  19.11 

52.9 

1  10    6.7 

40.87 

0.2134007 

0.3177272 

0.3142848 

Z\ 

191  22 

55.8 

97  18.96 

52.0 

1     7  20.8 

49.06 

0.2125771 

0.3107811 

0.3072151 

27 

193   12 

21.7 

97  94.79 

50.9 

1     4  30.2 

43.99 

0.2117168 

0.:)035863 

0.2998943 

31 

196    2 

14.0 

97  31.47 

-49.7 

•l-l     1  3.5.0 

-44.37 

0.2108204 

0.2961390 

0.2923206 

36 

196  52  33.9 

97  36.67 

-48.3 

40  58  35.2  1 

-45.51 

O.«098otl0 

17 
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JUPITER. 

aREENWICU  MEAN  NOON 

» 

Date. 

Heli 

LOD 

Mean 
of 

o 

ooentric 
i^itade, 

Eqainox 

Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliooeutrir 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme-  ' 
diateDate. 

1 

/ 

II 

/     If 

H 

O         1           // 

11 

Jau.    1 

320 

50 

16.6 

5  16.80 

+26.9 

-0  52    7.8 

-5.45 

0.7022067 

0.7652953 

0.7665476 

5 

321 

II 

32.0 

5  18.95 

26.9 

0  52  29.5 

5.43 

0.7021072 

0.7677419 

0.7688778 

9 

321 

32 

48.1 

5  19.09 

•27.0 

0  52  51.1 

5.40 

0.7020081 

0.7699547 

0.7709722  ; 

13 

321 

54 

4.8 

5  19.94 

27.0 

0  53  12.7 

5.37 

0.7019095 

0.7719301 

0.7728279 

17 

322 

15 

22.0 

5  19.30 

27.1 

0  53  34.1 

5.34 

0.7018113 

0.7736656 

0.7744431 

21 

322 

36 

40.0 

5  19.53 

+27.1 

-0  53  55.4 

-5.31 

0.7017135 

0.7751606' 

0.7758182 

25 

322 

57 

dc5.<5 

5  19.87 

27.1 

0  54  16.6 

5.98 

0.7016163 

0.7764158 

0.77695:U> 

29 

323 

19 

17.3 

5  19.89 

27.1 

0  54  37.6 

5.95 

0.7015195 

0.7774312 

0.7778486 

Feb.  2 

323 

40 

36.8 

5  10.96 

27.*^ 

0  54  58.5 

5.9a 

0.70142:W 

0.7782055 

0.7785018 

6 

324 

1 

56.9 

5  90.10 

27.2 

0  55  19.4 

5.10 

0.7013274 

0.7787373 

0.7789118 

10 

324 

23 

17.0 

5  90.94 

+27.2 

-0  55  40. 1 

-5.16 

0.7012321 

0.77iK)254 

0.7790779 

U 

324 

44 

38.9 

5  90.38 

27.1 

0  56    0.7 

5.13 

0.7011374 

0.7790696 

0.77J)0008 

18 

325 

6 

0.7 

5  90.53 

27.1 

0  56  21.1 

5.10 

0.7010431 

0.7788717 

0.7786824 

22 

325 

27 

23.1 

5  90.87 

27.1 

0  56  41.5 

5.07 

0.7009493 

0.7784332 

0.7781245 

26 

325 

48 

46.0 

5  90.81 

27.1 

0  57     1.7 

5.04 

0.7008560 

0.7777564 

0.7773289 

Mar.  2 

326 

10 

95 

5  90.95 

+27.1 

-0  57  21.8 

-5.01 

0.7007633 

0.7768419 

0.7762954   ; 

6 

326 

31 

33.6 

5S1.08 

27.0 

0  J>7  41.8 

4.98 

0.7006711 

0.7756895 

0.7750243 

10 

326 

52 

58.2 

5  91.99 

27.0 

0  58    1.6 

4.95 

0.7005794 

0  7743000 

0.77:15165  1 

U 

327 

14 

23.3 

5  91.35 

27.0 

0  58  21.4 

4.99 

0.7004883 

0.7726743 

0.7717740 

18 

327 

35 

49.0 

5  91.48 

26.9 

0  58  41.0 

4.88 

0.7003978 

0.7708160 

0.7698008 

22 

327 

57 

15.2 

5  91.89 

+26.9 

-0  59    0.4 

-4.85 

0.700.3078 

0:7687288 

0.7676002 

26 

328 

18 

41.9 

5  91.75 

26.9 

0  59  19.8 

4.89 

0.7002183 

0.7664155 

0.7651751 

30 

328 

40 

9.2 

5  91.89 

26.8 

0  59  39.0 

4.79 

0.7001294 

0.76:58790 

0.7625275 

Apr.  3 

329 

1 

37.0 

5  99.09 

26.8 

0  59  58.0 

4  75 

0.7000410 

0.7611208 

0.7596591    ' 

7 

329 

23 

5.4 

5  99.15 

26.7 

1     0  17.0 

4.79 

0.6999532 

0.7581429 

0.7565726 

11 

329 

44 

34.3 

5  99.96 

+26.7 

-1     0  35.8 

-4.68 

0,6m)8659 

0.7549489 

0.7532726 

15 

330 

6 

3.7 

5  99.41 

26.6 

1     0  54.5 

4.65 

0.6'M)77y3 

0.7515444 

0.7497651 

19 

330 

27 

33.6 

5  99.54 

26.5 

1     1   13.0 

4.69 

0.6996932 

0.7479355 

0.7460562 

23 

330 

49 

4.0 

5  99.66 

26.4 

1     1  31.4 

4.58 

0.6996077 

0.7441279 

0.7421512 

27 

1 

331 

10 

34.9 

5  99.79 

26.3 

1     1  49.7 

4.55 

0.6995228 

0.7401268 

0.7380552  , 

May   1 

331 

32 

6.3 

5  99.99 

+26.3 

-1    2    7.8 

-4.51 

0.6994385 

0.7359372 

1 
0.7337r33 

1           5 

331 

53 

38.2 

5  93.04 

26.2 

1    2  25.8 

4.48 

0.6993548 

0.7315645 

0.7293119 

9 

332 

15 

10.7 

5  93.17 

26.1 

]    2  43.6 

4.44 

0.6992717 

0.7270165 

0.7246793 

13 

332 

36 

43.6 

5  93.30 

26.0 

1     3    1.3 

4.41 

0.6991891 

0.722:W)20 

0.7198863   : 

17 

332 

58 

17.1 

5  93.43 

25.9 

1     3  18.9 

4.37 

0.6991072 

0.7174335 

0.7149449 

21 

333 

19 

51.0 

5  93.55 

+25.8 

-1    3  36.3 

-4.34 

0.6990260 

0.7124219 

0.7098656 

25 

333 

41 

25.5 

5  93.67 

25.7 

1     3  53.6 

4.30 

0.698!)453 

0.7072775 

0.7046591 

;          29 

334 

3 

04 

5  93.79 

25.6 

1    4  10.7 

4.96 

0.6988653 

0.7020119 

0.6993373  , 

Jnne  2 

334 

24 

35.7 

5  98.91 

25.5 

1     4  27.7 

4.93 

0.6987860 

0.6966375 

0.6939146 

6 

334 

46 

11.6 

5  94.09 

25.3 

1    4  44.6 

4.19 

0.6987072 

0.6911708 

0.6884078 

10 

335 

7 

47.9 

5  94.14 

+25.2 

-1     5    1.2 

-4.16 

0.6986291 

0.6a56287 

0.6828361 

14 

335 

29 

21.7 

5  94.96 

25.1 

I     5  17.8 

4.19 

0.6985516 

0.6800330 

0.6772214 

18 

335 

51 

2.0 

5  94.38 

25.0 

1     5  34. 'J 

4.06 

0.6984747 

0.6744043 

0.6715843  , 

22 

336 

12 

39.7 

5  94.50 

24.8 

1     5  50.4 

4.04 

0.6983985 

0.6687642 

0.6659465 

!          «« 

336  34 

18.0 

5  94.61 

24.7 

1     6    6.6 

4.01 

0.6983229 

0.6631344 

0.6603307 

30 

336 

r>5 

56.7 

5  94.73 

+24.5 

-1     6  2-2.5 

-3.97 

0.C982479 

0.0575393 

0.65476:17 

July  4 

337 

17 

35.8 

5  94.84 

+24.4 

-1     6  38.3 

-3.93 

0.6981735 

0.6520077 

0.6492751 
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JUPITER. 

• 

GREENWICH  MEAN  NOON, 

» 

Date. 

HdliooMtiio 

l£e«ii  Eqoioox 
of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Holiocentric 
Latitude. 

Daily 
Motion. 

Lo;;arithni 

of 

Radins 

Vector. 

Logaiithm  of  DIatance 
ttmn  Sartb — 

At  Date. 

At  Interme- 
diate Date. 

0 

1 

It 

/     1* 

It 

O         *          II 

// 

July  4 

.337 

17 

35.8 

5  94.84 

V24.4 

-1     fi  .38.3 

-3.03 

0.«0rtJ735 

0.6.520077 

0.6492751 

8 

337 

:i9 

15.4 

5  94.9S 

24.2 

1     6  53.9 

3.89 

0.«980<m8 

0.6465701 

0.643«I70 

13 

338 

0 

55.4 

5  9S.(» 

24.1 

1     7    9.4 

3.85 

0.6980267 

0  6412601 

0.6.386635 

16 

338 

22 

35.8 

5  95.16 

23.9 

1    7  24.8 

3.81 

0.6979543 

0.6.361112 

0.6336073 

20 

3.38 

44 

16.7 

5  95.97 

23.8 

1     7  40.0 

3.77 

0.697882(1 

0.6311.5.58 

0.6287(>0!1 

24 

339 

5 

58.0 

5  95.38 

•1-23.6 

-1     7  54.9 

-3.rj 

0.6978115 

0.62<>4269 

0.6241579 

29 

3.39 

27 

39.7 

5  95.49 

23.4 

1     8    9.8 

3.70 

0.6977410 

0.6219587 

0.6198337 

Aug.   1 

3.39 

49 

21.9 

5  95.00 

23.2 

i     8  24.5 

3.00 

0.6976712 

0.6177877 

0.6158256 

5 

.340 

11 

4.5 

5  95.70 

23.1 

I    8  39.1 

3.09 

0.G976021 

0.6139518 

0.6121708   , 

9 

340 

32 

47.5 

5  95.80 

22.9 

1    8  5.3.5 

3.58 

0.6975337 

0.6104866 

0.6089035 

13 

340 

54 

30.9 

5  95.90 

+22.7 

-1     9    7.7 

-3.54 

0.6974659 

0.6074248 

1 
0.6060544 

17 

341 

16 

14.7 

5  90.00 

22.5 

1     9  21.8 

3.50 

0.697398H 

0.6047950 

0.6036.500 

21 

341 

37 

58.9 

5  90.10 

22.3 

1     9  35.7 

3.46 

0.6973325 

0.6026219 

OJmil'M 

25 

341 

59 

43.5 

5  90.90 

22.1 

1     9  49.4 

3.41 

0.69726(i8 

0.6009271 

o,eo(m6o 

29 

342 

21 

28.5 

5  90.30 

21.9 

1   10    3.0 

3.37 

0.6972018 

0..5997316 

0.5993263 

Sept.  2 

.342 

43 

13.9 

5  90.40 

+21.7 

-1  10  16.4 

-3.33 

0.6971375 

0..599051 1 

0.5989078 

1 

6 

343 

4 

59.7 

5  90.50 

21.5 

1   10  29.7 

3.99 

0.69707.39 

0.5988962 

0..59i»0l0H 

10 

.343 

26 

4.5.9 

5  90.00 

21.3 

1   10  42.7 

3.95 

0.6970109 

0.5992688 

0.59<)6519 

14 

343 

48 

32.5 

5  90.00 

21.1 

1   10  55.7 

3.91 

0.6!Ni9487 

0.6001645 

0.60080.54 

18 

344 

10 

19.5 

5  90.78 

20.9 

1  II     8.4 

3.17 

0.6i)68871 

0.6015725 

0.IKK24644 

22 

344 

32 

6.8 

5  90.87 

+20.7 

-1   II  21.0 

-3.19 

0.6JHW263 

0.6034784 

0.6046128 

26 

344 

53 

54.5 

5  90.90 

20.4 

1   11  33.4 

3.08 

0.6<M>7662 

0.6058647 

0.6072314 

30 

345 

15 

42.5 

5  97.05 

20.2 

1   11  45.7 

3.04 

0.6«)67068 

0.6087098 

0.6102975 

Oct.    4 

345 

37 

39.9 

5  97.14 

20.0 

1   1 1  57.7 

3.00 

0.6<I66482 

0.61 I9H96 

0.6137818   ' 

8 

345 

59 

19.6 

5  97.93 

19.7 

1  12    9.6 

9.95 

0.6i)65903 

0.6156697 

0.61764!)2 

12 

346 

21 

8.7 

5  97.39 

+19.5 

-.1  12  21.4 

-9.91 

0.6965.3:n 

0.61971.53 

,  0.6218634 

16 

346 

42 

58.2 

5  97.41 

19.3 

1  12  32.9 

9.67 

0.61)64767 

0.6240889 

0.6263873   ' 

1 

20 

347 

4 

46.0 

5  97.49 

19.0 

1   12  44.3 

9.83 

0.6!Mi42IO 

0.628754 1 

0.631 IH49   1 

24 

347 

26 

38.1 

5  97.58 

18.8 

1  12  55.6 

9.78 

0.696:<660 

0.6336754 

0.6362212 

28 

347 

48 

28.6 

5  97.00 

18.5 

1  13    6.6 

9.74 

0.6963119 

0.6:)88I78 

0.6414607 

Sov.  1 

348 

10 

19.5 

5  97.74 

+18.3 

-1  13  17.5 

-9.70 

0.6962586 

0.6441452 

0.6468667 

5 

348 

32 

10.6 

5  97.89 

18.0 

1  13  28.2 

9.05 

0.6fH>2060 

0.6496205 

0.6524019 

9 

348 

54 

2.0 

5  97.90 

17.8 

1  13  38.7 

9.01 

0.69(>I542 

0.6552068 

0.6580306 

13 

349 

15 

53.8 

5  97.90 

17.5 

1  13  49.0 

9.50 

0.6961031 

0.6608698 

0.66.37202 

17 

349 

37 

45.9 

5  98.05 

17.2 

1  13  59.2 

9.59 

0.6960.528 

0.6665788 

0.6694422 

21 

349 

59 

38.2 

5  98.13 

+17.0 

-1  14    9.2 

-9.48 

0.6960032 

0.6723069 

0.6751691    ! 

25 

350 

21 

30.9 

5  98.91 

16.7 

1  14  19.0 

9.43 

0.69.59543 

0.6780262 

0.6808755   | 

29 

350 

43 

2:1.9 

5  98.99 

16.4 

1  14  28.6 

9.30 

0.6959062 

0.68:)7I38 

0.6865377 

D«o.  3 

351 

5 

17.2 

5  98J8 

16.1 

1  14  38.1 

9.34 

0.6958589 

0.6891)444 

0.6921307 

7 

351 

27 

lO.b 

5  98.43 

15.9 

1  14  47.4 

9.30 

0.6958121 

0.6948943 

0.6976323 

11 

351 

49 

4.7 

5  98.50 

+15.6 

-1  14  56.5 

-9.95 

0.6957661 

0.7003429 

0.7030237 

15 

352 

10 

uO.O 

5  98.50 

15.3 

1   15    5.4 

9.91 

0.6957209 

0.7056732 

0.70H2894 

19 

352 

32 

5:i.2 

5  98.03 

15.0 

1   15  14.1 

9.10 

0.6956765 

0.7108708 

0.7134159 

23 

352 

54 

47.8 

5  98.70 

14.7 

I  15  22.7 

9.19 

0.6956327 

0.7159229 

0.71831)01 

27 

353 

16 

42.H 

5  96.78 

14.4 

1  15  31.0 

9.07 

0.69.'V,'i«97 

0.7208161 

0.7231993 

31 

353 

38 

38.0 

5  98.83 

+14.1 

-1   15  39.2 

-9.09 

0.69.55475 

0.725.5382 

0.7278311 

35 

354 

0 

33.4 

5  98.80 

+13.8 

-1   15  47.2 

-1.90 

0.69.55061 
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SATURl^ 

• 

GREENWICH  MEAN  NOON. 

. 

Date. 

4» 

Hdliocentrio 

r«ongitade, 

Mean  Bqainox 

of  Date. 

DaUy 
Motion. 

Reduction 

to 

Orbit. 

Hellocentiic 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badios 

Vector. 

Logarithm  of  Dlttanee 
ftt>m  Earth— i 

At  Date. 

Atlntorme- 
diAt«Date. 

o 

/      // 

/ 

u 

/      It 

O        f         // 

II 

1 

Jan.    1 

161 

38     2.2 

9 

5.90 

+1  36.7 

-l-l  52  41.2 

-f358 

0.9703060 

0.9494387 

0.9479678 

5 

161 

46  24.2 

9 

6.47 

1  .36.7 

1  52  .'>5.6 

3.57 

0.9703591 

0.9465150 

0.9450859 

9 

161 

54  46. 1 

9 

5.44 

1  36.6 

1  53    9.8 

3.56 

0.9704122 

0.9436818 

0.9421)051 

13 

162 

3     7.8 

9 

5.41 

1  36.5 

1  53  24.1 

3.55 

0.9704653 

0.9409579 

0.9396426 

17 

162 

11   29.4 

9 

5.38 

1  36.5 

1  53  38.2 

3.54 

0.9705165 

0.9'3836I5 

0.9371166 

21 

162 

19  50.8 

9 

5.35 

+  1  36.4 

-H  53  52.4 

■1-3.53 

0.9705717 

0.9359100 

0.93474:)6 

25 

162 

28   12.3 

9 

5.39 

1  36.3 

1  54    6.5 

3.59 

0.9706249 

0.9336195 

0.9325.393 

89 

162 

36  33.5 

9 

5.99 

1  36.2 

1  54  20.5 

3.51 

0.9706781 

0.9315051 

0.9305186 

Fob.   2 

162 

44  54.6 

9 

5.96 

1  36.1 

1  54  34.5 

3.50 

0.9707314 

0.9295820 

0.9286971 

6 

162 

.53  15.6 

9 

5.93 

1  36.0 

1  54  48.5 

3.49 

0.9707848 

0.9278656 

0.9270891 

10 

163 

1   36.6 

9 

5.90 

+1  35.9 

•f  1  55    2.4 

-K3.47 

0.9708381 

0.9263692 

0.9257077 

14 

163 

9  67.3 

9 

6.17 

1  35.9 

1  55  16.4 

3.46 

0.9708915 

0.9251054 

0.924.5637 

18 

163 

18  17.9 

9 

5.14 

1  35.8 

1  55  30.2 

3.45 

0.9709450 

0.9240832 

0.9236648 

22 

163 

26  38.4 

9 

5.U 

1  35.7 

1  55  44.0 

3.44 

0.9709985 

0.9233093 

0.9230174 

26 

163 

34  58.9 

9 

5.06 

1  35.6 

1  55  57.7 

3.43 

0.9710519 

0.9227895 

0.922Q258 

Mar.  2 

163 

43   19.1 

9 

5.05 

+  1  35.5 

-1-1  56  11.4 

-1-3.49 

0.9711055 

0.9224266 

0.9224926 

6 

163 

51   39.3 

9 

6.03 

1  35.4 

1  56  25. 1 

3.41 

0.9711,590 

0.9225235 

0.9226198 

10 

163 

59  59.3 

9 

4.99 

1  35.3 

1  56  38.7 

3.40 

0.9712126 

0.i)227809 

0.9230068 

14 

164 

8  19.2 

9 

4.06 

1  35.2 

1  56  52.2 

3.39 

0.9712663 

0.9232965 

0.92:)6500 

18 

164 

16  39.0 

9 

4.93 

1  35.0 

1  57    5.8 

3.37 

0.9713200 

0.9240658 

0.9245428 

22 

164 

24  58.7 

9 

4.80 

+  1  34.9 

•l-l  57  19.2 

-f3.36 

0.9713738 

0.9250800 

0.9256763 

26 

164 

33   18.2 

S 

4.86 

1  .34.8 

1  57  32.7 

3.35 

0.9714275 

0.9263305 

0.9270411 

30 

164 

41   37.6 

s 

4.83 

1  34.7 

1  57  46.1 

3.34 

0.9714813 

0.9278071 

0.9286271 

Apr.  3 

1454 

49  56.8 

9 

4.80 

1  34.6 

1  57  59.5 

3.33 

0.9715352 

0.9294996 

0.9304232 

7 

164 

58  16.0 

9 

4.77 

1  34.5 

1  58  12.8 

3.39 

0.9715890 

0.9313961 

0.9324163 

II 

165 

6  35.0 

9 

4.74 

+  1  34.3 

-l-l  58  26.0 

•I-3.31 

0.9716429 

0.9334822 

0.9345918 

15 

165 

14  54.0 

9 

4.71 

1  34.2 

1  58  39.2 

3.30 

0.(rjC969 

0.9357428 

0.9369331 

19 

165 

23   12.8 

9 

4.68 

1  34.1 

1  58  52.4 

3.99 

0.9717.508 

0.9381606 

0.9394235 

23 

165 

31   31.5 

9 

4.66 

1  34.0 

1  59    5.6 

3.97 

0.9718048 

0.9407195 

0.9420469 

27 

165 

39  50.0 

3 

4.69 

1  33.9 

1  59  18.6 

3.96 

0.9718589 

0.9434036 

0.9447875 

May    1 

165 

48     8.4 

9 

4.59 

+1  33.7 

-l-l  59  31.7 

•1-3.35 

0.9719129 

0.9461968 

0.9476297 

5 

165 

56  26.8 

9 

4.56 

1  33.6 

1  59  44.6 

3.94 

0.9719671 

0.9490839 

0.9505575 

9 

166 

4  45.0 

9 

4.53 

1  33.5 

1  59  57.6 

3.93 

0.9720212 

0.9520483 

0.0535543 

13 

166 

13     3.0 

9 

4.50 

1  33.3 

2    0  10.5 

3.93 

0.9720753 

0.9550733 

0.9566031 

17 

166 

21   21.0 

9 

4.47 

1  33.2 

2    0  23.3 

3.91 

0.9721295 

0.9581420 

0.9596879 

21 

166 

29  38.8 

9 

443 

+1  33.1 

-1-2    0  36. 1 

•1-3.90 

0.9721837 

0.9612392 

0.9627940 

25 

166 

37  56.4 

9 

4.40 

1  32.9 

2    0  48.9 

3.18 

0.9722380 

0.9643507 

0.9659076 

29 

166 

46   14.0 

9 

4.37 

1  32.7 

2    1     1.6 

3.17 

0.9722923 

0.96746,33 

0.9690160 

June  2 

166 

54  31.4 

9 

4.34 

1  32.6 

2    1  14.3 

3.16 

0.972.3466 

0.9705643 

0.9721067 

6 

167 

2  48.7 

9 

4.31 

1  32.4 

2    1  26.9 

3.15 

0.9724010 

0.9736413 

0.9751664 

10 

167 

11     6.0 

9 

4.9d 

^1  32.3 

-1-2    1  39.5 

•»-3.14 

0.9724554 

0.9766806 

0.9781827 

14 

167 

19  23.0 

9 

4.95 

1  32.1 

2    1  52.0 

3.13 

0.9725098 

0.9796711 

0.9811441 

18 

167 

27  40.0 

9 

4.9? 

1  32.0 

2    2    4.5 

3.19 

0.9725642 

0.9826010 

0.9840403 

22 

167 

35  56.8 

9 

4.10 

1  31.8 

2    2  17.0 

3.10 

0.9726186 

0.9854611 

0.9868624 

26 

167 

44    13.5 

9 

4.16 

1  31.6 

2    2  29.4 

3.09 

0.9726731 

0.9882433 

0.9896026 

30 

167 

52  30.1 

9 

4.13 

-1-1  31.5 

-1-2    2  41.7 

-t-3.06 

0.9727276 

0.9909394 

0.9922524 

July  4 

168 

0  46.6 

9 

4.10 

-H  31.3 

+2    2  54.0 

+3.07 

0.0727822 

0.993.'>408 

0.9948033 
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SATURN 

• 

GREENWICH  MEAN  NOON. 

'Ptktft^ 

HsUoomtrlo 

LoDfttude, 

Heanfiqninoz 

ofDKto. 

Dally 
Motion. 

Bedaoiion 

to 

Orbit. 

HeliocentHc 
Latitude. 

Daily 
MoUoD. 

LogariUiiii 

of 

Radina 

Vector. 

Logaritbm  of  Diataaoa 

At  Date. 

At  Interna- 
diateDate. 

O          0           tl 

t     tl 

/     /' 

O       1        ff 

It 

jQly  4 

168    0  46.6 

S  4.10 

•M  31.3 

-I-8    8  54.0 

+3.07 

0.9787888 

0.9935408 

0.0!)480ft 

8 

168    9     8.9 

9  4.07 

1  31.8 

8    3    G.3 

8.06 

0.97883C7 

0.9960398 

0.9978474 

19 

168   17   19.8 

S  4.03 

1  31.0 

8    3  18.5 

3.05 

0.9788913 

0.9984869 

0.9995778 

16 

168  85  35.8 

9  4.00 

1  30.8 

8    3  30.7 

3.04 

0.9789459 

1.0006976 

1.0017878 

90 

168  33  51.8 

9  3.97 

1  30.6 

8    3  48.8 

8.09 

0.9730006 

1.0088458 

1.0038787 

84 

168  48    7.0 

9  3.94 

+1  30.5 

•1-8    3  54.9 

43.01 

0.9730558 

1.0048673 

1.0058888 

88 

168  50  88.7 

9  3.91 

1  30.3 

8    4    6.9 

3.00 

0.9731099 

1 .0067570 

1.0076518 

Ang.  1 

168  58  38.3 

9  3.96 

i  30.1 

8    4  18.9 

9.90 

0.9731646 

1.0085106 

1.0093344 

6 

169    6  53.8 

9  3.» 

1  30.0 

8    4  30.8 

9.96 

0.9738193 

1.0101884 

1.0108740 

9 

169   15    9.8 

9  9M 

t  89.8 

8    4  48.7 

9.97 

0.9738741 

1.0115888 

1.0182659 

13 

169  83  84.4 

9  3.79 

+  1  89.6 

+8    4  54.6 

49  96 

0.97:)3889 

1.0189066 

1.0135073 

17 

169  31   39.5 

9  3.70 

1  89.4 

8    5    6.4 

9.94 

0.9733837 

1.0140708 

1.0145958 

81 

169  :I9  54.5 

9  3.73 

1  89.8 

8    5  18.1 

9.93 

0.9734385 

1.0150883 

1.0155300 

85 

169  48     0.3 

9  8.70 

1  89.0 

8    5  39.8 

9.99 

0.9734934 

1.0159387 

1.0163076 

89 

169  56  84.0 

9  3.00 

1  88.8 

8    5  41.5 

9.91 

0.9735483 

1.0166367 

1.0169856 

Sept  8 

170     4  38.7 

9  3.03 

-l^l  88.6 

•1^8    5  5.3.1 

49.00 

0.9736038 

1.0171748 

1.0173881 

6 

170   18  5.3.8 

9  3.00 

1  88.4 

8    6    4.7 

9.00 

0.9736581 

1.0175490 

1. 0176751 

10 

170  81     7.6 

9  3.67 

1  88.8 

8    6  16.8 

9.97 

0.0737131 

1.0177608 

1.0178048 

U 

170  89  81.8 

9  3.64 

1  88.0 

a    6  87.7 

9.80 

0.9737680 

1.0178078 

1.0177696 

18 

170  37  35.9 

9  3.61 

1  87.8 

8    6  39.1 

9.86 

0.9738889 

1.0176910 

I.0I757I6 

88 

170  45  49.9 

9  3.40 

+1  87.6 

+8    6  50.5 

49.84 

0.9738780 

1.0174118 

1.0178099 

86 

170  54     3.8 

9  3.46 

1  87.4 

8    7     1.8 

9.83 

0.9739330 

1.0160678 

1.0166845 

30 

171     8  17.5 

9  3.4i 

1  87.8 

8    7  1.3.1 

9.89 

0.9739880 

1.0163608 

1.0150949 

Got.   4 

171    10  31.8 

9  3.30 

1  87.0 

8    7  84.3 

980 

0.9740430 

1.0155887 

I.0I5I48I 

8 

171    18  44.7 

9  3  JO 

1  86.8 

8    7  35.5 

9.79 

0.9740961 

1.0146553 

I.0I4I88I 

18 

171   86  58.1 

9  3.33 

-l^l  86.6 

+8    7  46.7 

49.75 

0.9741538 

1.0135614 

1.0189555 

16 

171   35   M.3 

9  3.30 

1  86.4 

8    7  57.8 

9.77 

0.9748084 

1.0183107 

1.01 16874 

80 

171   43  84.4 

9  3.90 

1  86.1 

8    8    8.9 

9.78 

0.9748634 

1.0109057 

1.0101461 

84 

171   51   37.4 

9  3.93 

1  85.9 

8    8  19.9 

9.75 

0.9743186 

1.0093489 

1.0065143 

88 

171   59  50.4 

9  3.90 

1  85.7 

8    8  30.9 

9.73 

0.9743738 

1.0076488 

1.0067349 

Nov.  1 

178    8     3.8 

9  3.17 

•fl  85.5 

•f8    8  41.8 

4«.79 

0.9744889 

1.0057911 

1.0048180 

5 

178  16   15.8 

9  3.14 

1  85.8 

8    8  58.7 

9.71 

0.9744841 

1.0037985 

1.0087518 

9 

178  84  88.3 

9  3.11 

1  85.0 

8    9    3.5 

9.70 

0.9745393 

1.0016718 

1.0005591 

13 

178  38  40.7 

9  3.00 

1  84.8 

8    9  14.3 

9.00 

0.!)745945 

0.9994157 

0.9968480 

17 

178  40  58.9 

9  3.06 

1  84.5 

8    9  85.1 

9.08 

0.9746498 

0.9970387 

0.9968066 

81 

178  40     5.1 

9  3.09 

•M  84.3 

48    9  35.7 

49.00 

0.0747051 

0.9945468 

0.9938508 

85 

178  57   17.8 

9  9.00 

t  84.1 

8    9  46.4 

9.06 

0.0747604 

0.9919469 

0.9906069 

89 

173     5  89.1 

9  9.90 

1  83.8 

8    9  57.0 

9.04 

0.0748156 

0.9898478 

0.9678689 

Dee.  3 

173  13  40.8 

9  9.93 

1  83.6 

8  10    7.5 

9.63 

0.9748709 

0.9864573 

0.9650383 

7 

173  81   58.5 

9  9.00 

1  83.3 

8  10  18.0 

9.09 

0.9749868 

0.9835889 

0.9681888 

II 

173  30     4.0 

9  o.eo 

•l-l  83  1 

48  iosa4 

49.61 

0.9749815 

0.9806534 

0.9791648 

16 

173  38  15.4 

9  9.83 

1  88.8 

8  10  38.8 

9.50 

0.9750368 

0.9776687 

0.9761503 

19 

173  46  86.7 

9  9.80 

1  88.0 

8  10  49.8 

9.58 

0.9750981 

0.9746886 

0.0730990 

83 

173  54  37.H 

9  9.77 

1  88.4 

8  10  59.5  ' 

9.57 

0.9751475 

0.9715636 

0.9700836 

87 

174     8  48.8 

9  9.74 

1  88.1 

8  11    9.8 

9.50 

0.9758089 

0.9684816 

0.9660:186 

31 

174    10  59.7 

9  9.71 

^l  81. !l 

48  11  80.0 

49.50 

0.9758588 

0.9653974 

0.9638500 

35 

174    19   10.5 

9  9.03 

•M  81.6 

48  11  30.1 

49.64 

0.9763136 

- 
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UK  ANUS. 

QEEENWICH  MEAN  NOON. 

» 

Date. 

Heliocentric 

Lon^tude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Iledaotion 

to 

Orbit. 

Heliooentrlr 
Latitude. 

Daily 
Motion. 

Logarithm 

Radins 
Vector. 

Logarithm  of  DIalance 

from  Earth — 

1 

At  Diite. 

At  Interme- 
diate Date. 

Jau.    1 

o 

t 

// 

ti 

// 

O        1          It 

It 

208 

0 

45.7 

45.67 

-9.4 

40  33    4.4 

-0.43 

1.2664400 

1 .2737543 

1 .2722436 

9 

208 

6 

51.0 

45.fl6 

9.4 

0  33    0.9 

0.43 

1.2664612 

1.2706968 

1.2691213   - 

17 

208 

12 

56.3 

45.66 

9.4 

0  .32  57.5 

0.43 

1.2664825 

1.2675247 

1.2669147 

25 

208 

19 

1.5 

45.65 

9.4 

0  32  54.0 

043 

1.2665039 

I.26429.W 

1.2626850 

jFob.   2 

208 

25 

6.7 

45.64 

9.4 

0  32  50.5 

0.43 

1.2665253 

1.2610803 

1 .2594929 

10 

208 

31 

11.8 

45.64 

-9.4 

+0  32  47.0 

t0  44 

1.2665468 

1.2579315 

1.2564048 

Id 

208 

37 

16.9 

45.63 

9.4 

0  32  43.5 

0.44 

1.2665683 

1.2549213 

1.2534886 

2(5 

208 

43 

22.0 

45.63 

9.4 

0  32  40.0 

0.44 

1.2665899 

1.2521140 

1.2508047 

Mar.  6 

208 

49 

27.0 

45.69 

9.4 

0  32  36.5 

0.44 

1.26661 15 

1.2495683 

1.2484122 

14 

208 

55 

32.0 

45.69 

9.4 

0  32  33.0 

0.44 

1 .2666332 

1.2473433 

1.2463680 

22 

209 

1 

36.9 

45.61 

-9.4 

+0  32  29.5 

-0.44 

1.2666549 

1.2454915 

1.2447183 

30 

209 

7 

41.8 

45.61 

9.4 

0  32  26.0 

0.44 

1.2666767 

1.2440524 

1 .2434980 

Apr.  7 

209 

13 

46.6 

45.60 

9.4 

0  32  22.5 

0.44 

1.2666985 

1.2430585 

1.2427367 

15 

209 

19 

51.4 

45.60 

9.4 

0  32  19.0 

6.44 

1.2667204 

1.2425344 

1.2424522 

23 

209 

25 

56.1 

45.50 

9.4 

0  32  15.4 

0.44 

1.2667424 

1.2424895 

1.2426455 

May    1 

209 

32 

0.8 

45.50 

-9.4 

40  32  11.9 

-0.44 

1.2667644 

1.2429192 

1 .2433093 

9 

209 

38 

5.5 

45.58 

9.4 

0  32    8.4 

0.44 

1 .2667864 

1.2438134 

• 

1.2444282 

17 

209 

44 

10.1 

45.58 

9.4 

0  32    4.8 

0.44 

1.2668085 

1.2451495 

1.2459721 

25 

209 

50 

14.7 

45.57 

9.4 

0  32    1.3 

0.44 

1.2668307 

1.2468909 

1 .2479008 

Judo  2 

209 

56 

19.2 

45.56 

9.4 

0  31  57.7 

0.45 

1 .2668529 

1.2489966 

1.2501721 

i     »o 

210 

2 

23.7 

45.56 

-9.4 

40  31  54.1 

-0.45 

1.2668751 

1.251421 1 

1 .2527359 

16 

210 

8 

28.2 

45.55 

9.4 

0  31  50.6 

0.45 

1.2668974 

1.2541093 

1.255.S340 

26 

210 

14 

32.6 

45.55 

9.4 

0  3!  47.0 

0.45 

1.2669198 

1.2570032 

1.2585099 

July  4 

210 

20 

36.9 

45.54 

9.3 

0  31  43.4 

0.45 

1.2669422 

1.2600472 

1.2616076 

12 

210 

26 

41.2 

45.54 

9.3 

0  31  39.B 

0.45 

1.2669647 

1.2631833 

1.2647664   , 

20 

210 

32 

45.5 

45.59 

-9.3 

40  31  36.2 

-0.45 

1.2669872 

1.2663505 

1.2679285 

28 

210 

38 

49.7 

45  5S 

9.3 

0  31  32.6 

0.45 

1 .2670097 

1.2694944 

1.2710417 

Aug.  5 

210 

44 

53.9 

45.59 

9.3 

0  31  29.0 

0.45 

l.2670:{23 

1.2725632 

1.27405;t5 

13 

210 

50 

58.0 

45.51 

9.3 

0  31  25.4 

0.45 

1.2670550 

1 .2755055 

1.2769134   . 

21 

210 

57 

2.1 

45.51 

9.3 

0  31  21.8 

0.45 

l.2670m 

1.2782726 

1.2795782 

29 

211 

3 

6.2 

45.50 

-9.3 

40  31  18.2 

-0.45 

1.2671005 

1.2808254 

1.2820089 

Sept.  6 

211 

9 

10.2 

45.50 

9.3 

0  31  14.5 

0.45 

1.2671233 

1.2831244 

1.2841671 

14 

211 

15 

14.2 

45.49 

9.3 

0  31  10.9 

0.45 

1.2671462 

1.28513:13 

1.2860200 

22 

211 

21 

18.1 

45.49 

9.3 

0  31    7.3 

0.45 

I.267I69I 

1.2868245 

1.2875437 

30 

211 

27 

22.0 

45.48 

9.3 

0  31    3.6 

0.46 

I.267I92I 

1.2881745 

1.2887142 

Oct.    8 

211 

33 

25.8 

45.48 

-9.3 

40  31    0.0 

-0.46 

1.2672151 

1.2891602 

1.2895113 

1           16 

211 

39 

29.6 

45.47 

9.3 

0  30  56.3 

0.46 

1.2672382 

1.2897664 

1.2899245 

24 

211 

45 

33.3 

45.47 

9.3 

0  30  52.7 

0.46 

1.2672613 

1.2899849 

1.2899469 

Nov.  I 

1 

211 

51 

37.0 

45.46 

9.3 

0  30  49.0 

0.46 

1.2672845 

1.2898098 

1 .2895735 

1            -^ 

211 

57 

40.7 

45.45 

9.3 

0  30  45.3 

0.46 

1.2673078 

1.2892390 

1.2888075 

17 

212 

3 

44.3 

45.45 

-9.3 

40  30  41.7 

-0.46 

1.2673311 

1.2882807 

1 .2876598 

25 

212 

9 

47.9 

45.44 

9.3 

0  30  38.0 

0.46 

1.2673544 

1.2869469 

1.2861436 

Vi^c.   3 

212 

15 

51.4 

45.44 

9.3 

0  30  34.3 

0.46 

1 .2673779 

1.2852526 

1 .2842774 

i        *' 

212 

21 

54.9 

45.43 

9.3 

0  30  30.6 

0.46 

1.2674013 

1.2832220 

1.2820907 

'           19 

212 

27 

58.3 

45.43 

9.3 

0  30  26.9 

0.46 

1.2674248 

1.2808874 

1.2796166 

27 

212 

34 

1.7 

45.49 

-9.3 

40  30  2:J.2 

-0.46 

1 .2674484 

1.2782831 

1.2768918 

35 

212 

40 

5.1 

45.49 

•     -9.3 

40  30  19.5 

-0.46 

1.2674720 
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« 

NEPTUNE. 

GREENWICH  MEAN  NOON. 

> 

DAto. 

Helioeentrio 

Loogitadd, 

MeMiSqniDoz 

of  Dmte. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
LAtitade. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Dlatanoe 

At  Date. 

At  Interme- 
diate Date. 

Jan.    1 

65  36  49.3 

99.01 

1$ 
-38.1 

O        1         1$ 

-1  36  46.7 

•H>99 

1.4746703 

1.4629056 

1.463552S 

9 

65  39  45.3 

99.01 

38.2 

1  36  44.4 

0.99 

1.4746720 

1.46425.-18 

1.4650072 

17 

63  42  41.4 

99.01 

38.3 

1  36  42.1 

0.99 

1.4746738 

1.4C58075 

1.4666501 

25 

65  45  37.5 

99.01 

38.3 

1  36  39.7 

0.99 

1.4746755 

1.4675303 

1.4684435 

Feb.  9 

65  48  33.6 

99.01 

38.4 

1  36  37.4 

0.99 

1.4746773 

1.4693849 

1.4703500 

10 

65  51   29.7 

99.01 

-38.4 

-1  36  3.5.1 

-fO.99 

1.4746791 

1.4713333 

1.4723297 

18 

65  54  25.8 

99.01 

38.5 

1  36  32.7 

0.99 

1.4746808 

1.4733340 

1.4743409 

96 

65  57  21.9 

99.01 

38.5 

1  36  30.4 

0.99 

1.4746826 

1.4753461 

1.4763449 

Mar.  6 

66     0   18.0 

99.01 

38.6 

1  36  28.0 

0.99 

1.4746844 

1.4773326 

1.4783046 

U 

66     3   14.1 

99.01 

38.6 

1  36  25.7 

0.99 

1.4746862 

1.4792563 

1.4801830 

23 

66     6   10.2 

99.01 

-38.7 

-i  36  2:1.3 

-fO.90 

1.4746880 

1.4810813 

1.4819472 

:io 

66     9     6.3 

».01 

38.7 

1  36  21.0 

0.99 

1 .4746898 

I.482n77 

1.4835693 

Apr.   7 

66   12     2.4 

99.01 

38.8 

1  36  18.6 

0.30 

1.4746916 

1.1843190 

1.4850231 

IS 

66   14  58.5 

99.01 

38.8 

1  36  16.2 

0.30 

1.4746934 

1.4856794 

1.4862849 

23 

66   17  54.7 

99.09 

38.9 

1  36  13.9 

0.30 

1.4746952 

1 .4o0O«f8v 

l.4873:)69 

Hay    1 

66  20  50.8 

99.09 

-38.9 

-1  36  11.5 

•H).30 

1.4746970 

1.4877800 

1.4881654 

9 

66  2:)  46.9 

99.09 

39.0 

1  36    9.1 

0.30 

1.4746988 

1.4884919 

1.4887578 

17 

66  26  43.0 

99.09 

39.0 

1  36    6.7 

0.30 

1.4747006 

1.4889629 

1.4691066 

25 

66  29  39.2 

99.09 

39.1 

1  36    4.3 

0.30 

1.4747024 

1.4891888 

1.4892091 

Jane  2 

66  32  35.3 

99.09 

39.2 

1  36    1.9 

0.30 

1.4747042 

1.4891677 

1.4890644 

10 

66  35  31.4 

99.09 

-39.2 

-1  35  59.5 

40.30 

1 .4747060 

1.4888999 

1.4886745 

18 

66  38  27.6 

99.09 

39.3 

1  35  57.1 

0.30 

1 .4747078 

1.4883897 

1.4880407 

26 

66  41   2:).7 

99.09 

39.3 

1  35  54.7 

0.30 

1.4747096 

1.4876468 

1.4871911 

Jaly  4 

66  44    19.0 

99.08 

39.4 

1  35  52.3 

0.30 

1.47471 15 

1.4866812 

1.4861191 

12 

66  47   16.0 

99.09 

39.4 

1  35  49.9 

0.30 

1.4747133 

1.4855068 

1.4848470 

20 

66  50  12.2 

99.09 

-39.5 

-1  35  47.5 

•H>.30 

1.4747151 

1.4841422 

1.4633949 

28 

66  53     8.:i 

99.09 

39.5 

1  35  45.1 

0.30 

1.4747169 

1.4826082 

1.4817848 

Ang.  5 

66  56     4.5 

99.09 

39.6 

1  35  42.6 

0.30 

1.4747188 

1.4809281 

1.4800411 

13 

66  59     0.6 

99.09 

39.6 

1  35  40.2 

0.30 

1 .4747206 

1.4791279 

1.4781926 

21 

67     1   56.8 

9ft.09 

39.7 

1  35  37.8 

0.30 

1.4747225 

1.4772389 

1.4762706 

29 

67     4  53.0 

99.09 

-39.7 

-1  35  35.3 

H).3I 

1.4747243 

1.4752920 

1.4743069 

Sept  6 

67     7  49.1 

99.09 

39.8 

1  35  32.9 

0.31 

1.4747261 

1.4733204 

1.4723373 

U 

67   10  45.3 

99.09 

39.8 

1  35  30.4 

0.31 

1.4747280 

1.4713621 

1.4703996 

22 

67   13  41.5 

99.09  . 

39.9 

1  35  28.0 

0.31 

1.4747298 

1.4694541 

1.4685299 

30 

67   16  37.7 

99.08 

39.9 

1  35  23.5 

0.31 

1.4747316 

1.4676320 

1.4667655 

Oct.   8 

67   19  33.8 

99.09 

-40.0 

-1  35  23.1 

•H).31 

1.4747335 

1.4659.349 

1.4651452 

16 

67  22  30.0 

99.09 

40.0 

1  35  20.6 

0.31 

1.4747353 

1.4644001 

1.4637036 

24 

67  25  26.2 

99.09 

40.1 

1  35  18.1 

0.31 

1.4747372 

1.4630595 

1.4621720 

Nor.  1 

67  28  22.4 

S9.09 

40.1 

1  35  15.7 

0.31 

1.4747390 

1.4619443 

1.4614805 

9 

67  31    18.6 

99.09 

40.2 

1  35  13.2 

0.31 

1.4747409 

1.4610827 

1.4607537 

17 

67  34   14.8 

99.09 

-40.2 

-1  35  10.7 

•H».31 

1.4747427 

1.4604950 

1.4603084 

25 

67  37   11.0 

99.09 

40.3 

1  35    8.2 

0.31 

1 .4747446 

1.4601951 

1.4601567 

Dec.  3 

67  40     7.2 

99.09 

40.3 

1  35    5.7 

0.31 

1.4747464 

1.4601934 

1.4603049  • 

n 

67  43     3.4 

99.03 

40.4 

1  35    3.2 

0.31 

J. 4747483 

1.4604907 

1.4607497   1 

19 

67  45  59.6 

99.03 

40.4 

1  35    0.7 

0.31 

1.4747502 

1.4610800 

1.4614801 

27 

67  48  55.8 

99.03 

-40.5 

-1  34  58.2 

-^.31 

1 .4747520 

1.46 19481 

1.4624815  i 

35 

67  51   52.0 

1         99.03 

i     -40.5 

-1  34  55.7 

40.31 

•1.4747539 

1.4630769 

1 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  EqniDOX. 

Keduo. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

Tra6  Equinox. 

Redao. 

to 

Mean 

Eq'xol 

z 

True  Bquinos. 

1 
Kedac. 

to 

Mean 

Eq'xol 

Jan.O. 

Noon. 

MidnighL 

Noon. 

Hoon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noim. 

Jan.  1 

+0.1849500 

+0.1935332 

+743 

-0.8858859 

-0.8843442 

-1-  89 

-0.3843464 

-0.3836776 

+  153 

i      2 

0.2021013 

0.2106542 

732 

0.8^27332 

0.8810537 

$)9 

0  3829789 

0.3822505 

158 

3 

0.2191913 

0.22771 16 

721 

0.8793053 

0.8774885 

109 

0.3814922 

0.3807043 

163, 

4 

0.2362 14H 

0.2446996 

709 

0.8756032 

0.8736497 

119 

0.3798865 

0.3790393 

167' 

6 

0.2531658 

0.2616123 

698 

0.8716280 

0.8695383 

128 

0.3781623 

0.3772560 

172 

6 

+0.2700396 

+0  2784456 

+686 

-0.8673806 

-0.8651551 

+137 

-0.3763202 

-0.3753551 

+  176 

7 

0.2868301 

0.2!)51924 

674 

0.8628620 

0.8605012 

146 

0.3743606 

0.3733369 

180 

8 

0.3035318 

0.3118477 

662 

0.85S073I 

0.8555778 

154 

0.37228.38 

0.3712017 

184 

9 

0.3201392 

0.3284059 

650 

0.8530154 

0.8503865 

162 

0.3700903 

0.3689501 

188 

10 

0.3366469 

0.3448616 

638 

0.8476908 

0.8449291 

170 

0.3677808 

0.3665829 

191 

11 

+0.3530493 

+0.3612092 

+626 

-0.8421012 

-0.8392078 

+178 

-0.3653562 

-0.3641011 

+  195 

12 

0.3693408 

0.3774431 

613 

0.8362487 

0.8332246 

185 

0.3628175 

0.3615056 

198 

13 

0.3855158 

0.3935581 

601 

0.8301352 

0.8269814 

192 

0.36016.54 

0.358797 1 

201 

U 

0.4015694 

0.4095492 

589 

0.8237629 

0.8204804 

198 

0.3574008 

0.3559766 

204 

15 

0.4174967 

0.4254115 

577 

0.8171340 

0.8137241 

205 

0.3545247 

0.3530452 

207 

16 

+0.4.332928 

+0.4411402 

+565 

-0.8102510 

-0.8067150 

+211 

-0.3515383 

-0.350004 1 

+209 

17 

0.4489529 

0.45<i7304 

553 

0.8031163 

0.7994555 

217 

0.3484426 

0.3468542 

212 

18 

0.4644720 

0.4721772 

541 

0.7957326 

0.7919483 

222 

0.3452387 

0.3435966 

214 

19 

0.4798453 

0.4874759 

529 

0.7881027 

0.784 1963 

228 

0.3419278 

0.3402326 

216 

20 

0.4950683 

0.502()222 

517 

0.78022J)5 

0.7762023 

233 

0.3385113 

0.3367637 

218 

21 

+0.5101368 

+0.5176120 

+505 

-0.7721155 

-0.7679688 

+238 

-0.3349903 

-0.3331909 

+220 

22 

0.5250467 

0.5324409 

493 

0.7637630 

0.7594982 

243 

0.331*3658 

0.3295152 

222 

23 

0.5.39793() 

0.5471047 

481 

0.7551748 

0.7507933 

247 

0.3276392 

0.3257380 

224 

24 

0..5543733 

0.5<i  15993 

469 

0.7463538 

0.7418569 

251 

0.3238117 

0.:)2 18605 

225 

25 

0.5687818 

0.5759207 

457 

0.7373029 

0.7326919 

255 

0.3198846 

0.3178840 

227 

26 

+0.5830151 

+0.5900647 

+445 

-0.7280247 

-0.7233010 

+258 

-0.3158590 

-0.3138096 

+228 

27 

0.5970688 

0.6040271 

433 

0.7185217 

0.7136867 

261 

0.3117359 

0.3096382 

229 

28 

0.6109389 

0.6178040 

422 

0.7087965 

0.7038515 

264 

0.3075166 

0.30537 1 1 

2:{0 

29 

0.6240216 

0.6313914 

410 

0.6988518 

0.6937983 

267 

0.3032022 

0.3010097 

231 

30 

0.6381 127 

0.6447851 

399 

0.6886909 

0.6835303 

269 

0.298794 1 

0.2965553 

231 

31 

+0.6514080 

+0.6579810 

+388 

-0.6783168 

-0.6730506 

+272 

-0.2942936 

-0.2t)20091 

+231 

Feb.  1 

0.6645033 

0.6709748 

377 

0.6677321 

0.662:)6I8 

274 

0.2897020 

0.2873724 

232 

2 

0.6773946 

0.6837624 

366 

0.6569398 

0.6514664 

276 

0.2850204 

0.2826463 

232 

3 

0.6900776 

0.6963396 

355 

0.6459431 

0.6403693 

278 

0.2802502 

0.2778323 

232 

4 

0.7025479 

0.7087020 

344 

0.6347455 

0.6290726 

280 

0.2753928 

0.2729318 

232 

5 

+0.7148014 

+0.7208457 

+333 

-0.0233507 

-0.6175805 

+281 

-0.2704497 

-0.2679465 

+231 

6 

0.7268344 

0.7327669 

32-2 

0.6117622 

0.6058965 

282 

0.2654225 

0.2628779 

231 

7 

0.7386430 

0.7444618 

312 

0.5<)99836 

0.5940243 

283 

0.2603128 

0.2577276 

230 

8 

0.7502232 

0.7559263 

301 

0.5880188 

0.5819678 

284 

0.2551223 

0.2524973 

229 

9 

0.7615710 

0.7671566 

291 

0.5758717 

0.5697312 

285 

0.2498525 

0.2471885 

228 

10 

+0.7726829 

+0.7781493 

+281 

-0.5635466 

-0.5573187 

+286 

-0.2445052 

-0.2418031 

+227 

II 

0.7835555 

0.78H90M 

271 

0.5510478 

0.5447346 

286 

0.2390824 

0.2363432 

226 

12 

0.7941857 

0.7994089 

261 

0.5383795 

0.5319832 

287 

0.2335859 

0.2308107 

225 

13 

0.8045703 

0.8m)66{>6 

251 

0.5255460 

0.5190687 

287 

0.2280177 

0.2252073 

223 

U 

0.8147062 

0.8196800 

241 

0.5125516 

0.5059955 

287 

0.2223796 

0.2195350 

221 

15 

+0.8245903 

+0.8294373 

+232 

• 

-0.4994007 

-0.4927680 

+287 

-0.2166733 

-0.2137954 

+210 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DAt«. 

X 

Tni6  Eqniaox. 

B«due. 

to 
Mean 
Eq'iof 
'  Jan.  0 

y 

Tme  ICqiiinox. 

Redne. 
1     to 

HMD 

Eq*xof 
Jan.  0. 

z 

Tme  Eqnlnox. 

B«dao.' 
to 

HflMI 

Eq*zof 
Jao.O. 

JwOOH. 

Midnight. 

Xoon. 

Koon, 

Midnight 

Noon, 

Noon.             Midnight 

iVOOfl. 

+219' 

Feb.  15 

•M).8245903 

+0.8294373 

+232 

-0.4994007 

-0.4927680 

+287 

1 

-0.2166733    -0.2137954 

16 

0.8342202 

0.8389391 

222 

0.4860978 

0.4793907 

286 

0.2109009 

0.2079906 

217 

17 

0.8435037 

0.848183.-) 

213 

0.4726472 

0.4658679 

286 

0.2050645 

0.2021228 

215 

1 

18 

0.8527083 

0.857 1078 

204 

0.4590533 

0.4522038 

285 

0.1991659 

0.1961939 

213 

19 

0.8615617 

0.8658898 

195 

0.44.53201 

0.4:«M027 

284 

0.1932071 

0.1902056 

211 

20 

+0.8701518 

+0.8743474 

+  166 

-0.4314521 

-0.42446H9 

+284 

-0.1871898 

-0.1841508 

+209 

91 

0.8784764 

0.8825.385 

177 

0.41745:16 

0.4104067 

284 

0.I81II59 

0.1780583 

206, 

22 

0.8865334 

0.8904610 

I6H 

0.403:1287 

0.3962202 

283 

0.1749873 

0.1719031 

204! 

S3 

0.8943209 

0.8981! 30 

l(K) 

0.38!>08I7 

0.38l9i:)8 

282 

0.1688059 

0.1656960 

201 

24 

0.90ia370 

0.9054926 

1.52 

0.3747  I6!l 

0.3674916 

281 

0.1625735 

0.1594388 

198 

25 

+0.9090796 

+0.9125977 

+144 

-0.3602:W2 

-0.3529574 

+279 

-0.1562918 

-0.I53I.33I 

+195 

26 

0.9160467 

0.9194265 

136 

0.3456495 

0.3383152 

278 

0.1499625 

0.1467807 

192 

27 

0.9227:«57 

0.?>25977l 

128 

0.3309549 

0.3235693 

276 

0.1435874 

0.140:}8:)4 

189 

28 

0.9291477 

0.9322476 

120 

0.3161588 

0.3087240 

275 

0.1371684 

0.1339432 

186 

Mar.    1 

0.9352770 

0.9382359 

113 

0.3012656 

0.2937840 

273 

0.1307075 

0.1274619 

182 

2 

+0.9411237 

+0.9439400 

+106 

-0.2862799 

-0.2787537 

+271 

-0.1242065 

-0.1209415 

+179 

• 

3 

0.9466850 

0.949:)582 

99 

0.2712061 

0.2636375 

269 

0.1176672 

0.1143838 

175 

4 

0.9519595 

0.9544887 

jr2 

0.2560486 

0.2484399 

267 

0.1110016 

0.1077908 

171 

5 

0.9569455 

0.9593208 

85 

0.2408119 

0.2331655 

265 

0.1044816 

0.1011644 

167 

6 

0.9616413 

0.9638799 

78 

0.2255008 

0.2178189 

26:) 

0.0978392 

0.0945066 

16:) 

7 

+0.9660453 

+0.9681375 

+  72 

-0.2101200 

-0.2024051 

+261 

-0.0911664 

-0.0878194 

+  159 

8 

0.9701561 

0.07^1012 

65 

0.1946745 

0.1869292 

259 

0.0844654 

0.0811051 

155 

0 

0.9739725 

0.97r>76;>rt 

59 

0.1791696 

0.1713964 

257 

0.0777385 

0.0743660 

151 

10 

0.9774933 

0.0791423 

5.3 

0.1636102 

0.15.58116 

255 

0.0709877 

0.0676041 

147 

II 

0.9807176 

0.9822183 

47 

0.1480011 

0.1401797 

253 

0.0642152 

0.0608217 

142 

12 

+0.9836447 

+0.9849065 

+  41 

-0.1323476 

-0.124.5059 

+251 

-0.0574234 

-0.0.540210 

+  138 

1 

13 

0.9862730 

0.9874767 

36 

0.1166548 

0.108795:^ 

248 

0.0506144 

0.0472042 

13;), 

14 

0.988G049 

0.9896.->H5 

30 

0.1009278 

0.0930.529 

246 

0.0437904 

0.0403735 

129 

15 

0.9906375 

0.99 1.")!  18 

25 

0.0851713 

0.07728:17 

243 

0  03695:15 

0.03:^311 

124  > 

1 

16 

0.9923715 

0.9931266 

20 

0.0693!M)6 

0.0614927 

240 

0.0301061 

0.0266791 

119' 

17 

+0.9038070 

+0.9944129 

+   15 

-0.053.'i907 

-6.0456849 

+237 

-0.0232503 

-0.0198198 

+  Il4i 

18 

0.994944 1 

0.9954011 

10 

0.0377761 

0.0298647 

2:<4 

0.0163881 

0.012955.3 

looi 

1 

19 

0.99578:M 

0.9960915 

6 

0.0219.113 

-O.ON0:)66 

231 

0.0095216 

-0.0060875 

1041 

1 

20 

0.996:J256 

0.9964845 

+     1 

-0.0061211 

+0.0017945 

228 

-0.0026530 

+0.0007814 

99 

21 

0.9965695 

0.1MK55804 

-     3 

+0.0097096 

0.01762:57 

224 

+0.0042157 

0.0076494 

94 

22 

+0.9965 170 

+0.9963797 

-    7 

+0.0255301 

+0.0334465 

+221 

+0.0110826 

+0.0145146 

+  89 

23 

0.996l6d3 

099588:W 

II 

0.0413541 

0.04JJ2587 

218 

0.0179457 

0.0213751 

84 

24 

0.99552:)8 

0.9<)50908 

15 

0.0571.595 

0.0650.561 

215 

0.02480;U) 

0.0282289 

79 

25 

0.9945840 

0.9940036 

18 

0.072SM79 

0.0808:M3 

211 

0.0316528 

0.0350743 

74' 

26 

0.9933405      0.9926221 

1 

21 

0.0«W7I48 

0.096.5888 

208 

0.0384932 

0.0419093 

69 

27 

+0.9918212 

+0.9<K)9470 

-24 

+0.10 14.  mH 

+0.1123152 

+204 

+0.0453222 

+0.0487320 

+  64, 

28 

0.9899905 

0.9889786 

27 

0.1201665 

0.1280092 

201 

0.052 1:)80 

0.0555404 

59 

29 

0.9878846 

0.9867174 

30 

0.I3.VVI27 

0.1436665 

197 

0.0589387 

0.062:).328 

54 

1 

30 

0.9854770 

0.9S4I6:U) 

33 

0.1514800 

0.1692826 

194 

0.0657225 

0.0691074 

49 

31 

0.9827776 

0.9813IH<) 

35 

0.1670737 

0.1748529 

190 

0.0724874'    0.0758622 

j 

44 

32 

+0.9797873 

+0.9781833 

-  38 

+0.1 826 194 

+0.1903729 

+186 

+0.0792315  1+0.0825952 

+  39 
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FOR  GREENWICH  MEAN  NOON  AND  MmNIGHT. 

Date. 

X 

Trad  Xqainox. 

Kwlao. 

to 

Mean 

Bq'xof 

Jao.O. 

Y 

Tme  Bqninox. 

Sedno. 

to 

Heao 

Eq'xof 

JaB.O. 

z 

True  Eqninox. 

Redoc. 

to 

Mean 

Eq'xof 

JaB.O. 

Noon. 

• 

MidnigkL 

Noon, 

Hoon. 

Midnight. 

Noon. 

Noon. 

MidnighL 

Noon. 
+  39 

Apr.  1 

+0.9797873 

+0.9781833 

-38 

+0.1886194 

+0.1903789 

+186 

+0.0793315 

+0.0885958 

2 

0.9765069 

0.9747579 

40 

0.1981186 

0.8058381 

188 

0  0859530 

0.0893045 

34 

3 

0.9789368 

0.9710433 

48 

0.8135486 

0.8818437 

178 

0.0986498 

0.0959888 

88 

4 

0.9690778 

0.9670404 

43 

0.8889886 

0.8365849 
0.8518570 

174 

0.0993198 

0.1086441 

83 

5 

0.9649318 

0.9687507 

45 

0.8448899 

170 

0.1059609 

0.1098701 

18 

6 

+0.9604987 

+0.9581756 

-46 

+0.8594656 

+0.8670558 

+167 

+0.1 185711 

+0.1158640 

+  13 

7 

0.9557816 

0.9533166 

47 

0.8746851 

0.8881749 

163 

0.1191485 

0.1884848 

8 

8 

0.9507811 

0.9481758 

48 

0.8897038 

0.8978113 

159 

0.1856911 

0.1889485 

+  8 

9 

0.9454990 

0.0487538 

49 

0.3046968 

0.3181598 

165 

0.1381966 

0.1354347 

-  3 

10 

0.9399375 

0.9370588 

50 

0.3195995 

0.3870167 

150 

0.1386689 

0.1418808 

8 

11 

+0.9340989 

+0.9310763 

-50 

+0.:3344074 

+0.3417745 

+146 

+0.1450881 

+0.1488848 

-  14 

Vi 

0.9879851 

0.9848857 

50 

0.3491161 

0.3564318 

148 

0.1514704 

0.1546448 

19 

i:) 

0.9815983 

0.9183033 

50 

0.3637809 

0.3709830 

138 

0.1578077 

0.1609588 

84 

14 

0.9149410 

0.9115117 

50 

0.3788174 

0.3854837 

133 

0.1640980 

0.1678849 

89 

15 

0.9080158 

0.9044536 

49 

0.3986015 

0.3997501 

189 

0.1703394 

0.1734413 

34 

16 

+0.9008854 

+0.8971316 

-48 

+0.4068693 

+0.4139585 

+185 

+0.1765303 

+0.1796063 

-39 

17 

0.8933786 

0.8895485 

47 

0.4810178 

0.4880460 

181 

0.1886690 

0.1857188 

44 

18 

0.8856599 

0.8817060 

46 

0.4350413 

0.4480056 

116 

0.1887537 

0.1917753 

49 

19 

0.8776899 

0.87.36093 

45 

0.4489375 

0.4558364 

118 

0.1947889 

0.1977761 

54 

80 

0.8691654 

0.8658585 

43 

0.4687080 

0.4695339 

107 

0.8007549 

0.8037189 

59 

91 

+0.8609891 

+0.8566573 

-41 

+0.4763315 

+0.4830946 

+103 

+0.8066681 

+0.8096088 

-  64 

82 

0  8588637 

0.8478085 

39 

0.4898887 

0.4965153 

98 

0.8185811 

0.8154846 

68 

83 

0.84.38981 

0.8387148 

37 

0.5031780 

0.5097984 

94 

0.8183184 

0.8811845 

73 

84 

0.a340769 

0.8893787- 

34 

0.5163759 

0.5889888 

89 

0.8840404 

0.8868803 

77 

85 

0.8846806 

0.8198088 

38 

0.5894307 

0.5359018 

85 

0.8897037 

0.8385107 

81 

86 

+0.8149858 

+0.8099898 

-89 

+0.5483330 

+0.5487859 

+  80 

+0.8353009 

+0.8380743 

-  85 

87 

0.8049958 

0.7999484 

86 

0.5550794 

0.5613930 

76 

0.8408305 

0.8435605 

89 

88 

0.7946315 

0.7896631 

88 

0.5676666 

0.5738998 

71 

0.8468910 

0.8489949 

94 

89 

0.7844376 

0.7791554 

19 

0.5800910 

0.5868410 

67 

0.8516809 

0.8543489 

98 

30 

0.7738166 

0.7684817 

15 

0.5983498 

0.5984147 

63 

0.8569987 

0.8596301 

103 

May  1 

+0.768971 1 

+0.7574650 

-11 

+0.6044374 

+0.6104165 

+  59 

+0.8688489 

+0.8648369 

-107 

8 

0.7519039 

0.7468881 

6 

0.6163518 

0.6888487 

55 

0.8674119 

0.8699678 

111 

3 

0.7406180 

0.7348948 

-  8 

0.6880888 

0.6338897 

51 

0.8785048 

0.8750811 

115 

4 

0.7891170 

0.7838870 

+  3 

0.6396449 

0.645354 1 

47 

0.8775181 

0.8799953 

119 

5 

0.7174045 

0.7114700 

8 

0.6510168 

0.6566386 

43 

0.8884588 

0.8848889 

183 

6 

+0.7054838 

+0.6994465 

+13 

+0.6688010 

+0.6677817 

+  40 

+0.8873050 

+0.8897005 

-186 

7 

0.6933584 

0.6878801 

18 

0.6731948 

0.6786181 

36 

0.8980751 

0.8944886 

130 

8 

0.6810381 

0.0747948 

84 

0.6839930 

0.6893183 

33 

0.8967609 

0.8990717 

133 

9 

0.6685089 

0.6681747 

30 

0.6945939 

0.6998191 

30 

0.3013609 

0.3036883 

137 

10 

0.6557989 

0.6493640 

36 

0.7049938 

0.7101 176 

87 

0.3058737 

0.3080971 

140 

11 

+0.6488884 

+0.6363667 

+48 

+0.7151901 

+0.7808111 

+  84 

+0.3108981 

+0.3184770 

-143 

18 

0.6897994 

0.6831869 

48 

0.7851801 

0.7300968 

81 

0.3146331 

0.3167667 

146 

13 

0.6165300 

0.6098890 

55 

0.7349609 

0.7397719 

18 

0.3188773 

0.3809649 

149 

14 

0.6030846 

0.5968978 

68 

0.7445895 

0.7498335 

16 

0.3830898 

0.3850703 

151 

15 

0.5894674 

0.5885957 

69 

0.7538835 

0.7584794 

13 

0.3870878 

0.3890819 

154 

16 

+0.5756887 

+0.5687880 

+76 

+0.7630808 

+0.7675076 

+  II 

+0.3310588 

+0.3389989 

-156 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dftttt. 

X 

True  Sqoinox. 

Badoe. 

to 

Mmui 

Sq'zof 

Jan.  U. 

Y 

True  ICquioox. 

lUdac 
to 

HMD 

Sq*zof 
Jan.O. 

z 

True  Sqnlnoz. 

Scdno. 
to 

ICflAO 

Bq*zof 
Jm.O. 

Nwm. 

Midnight 

JVioon. 

JVbon. 

MidmghL 

Jfoon. 

Jmoo%» 

lOAniQhU 

iwOOfl. 

1 
May  16 

•M>.5756827 

40.5687289 

+  76 

+0.7630206 

+0.7675076 

+  11 

40.3310522 

40.3329989 

-156 

17 

0.5H  17348 

0.5547011 

83 

0.7719394 

0.7763162 

8 

0.3349215 

0.3368204 

158 

18 

0.5476282 

0.5405 108 

91 

0.7806375 

0.7849031 

6 

0.3386950 

0.3405456 

160 

19 

0.5333671 

0.526 17!)9 

99 

0.78911^9 

0.793266:1 

4 

0.3423717 

0.3441736 

162 

90 

0.5189554 

0.5116942 

107 

0.75)73^J 

0.8014030 

+    2 

0.3459507 

0.3477034 

164 

'21 

40.5043968 

40.4070637 

4115 

40.8053868 

40.6093129 

0 

+0.3494313 

40.3511343 

-166 

22 

0.4806954 

0.4822926 

123 

0.8131815 

0.8169925 

-    1 

0.3528125 

0.3544655 

168 

23 

0.4748555 

0.4673860 

131 

0.8207456 

0.8244406 

3 

0.3560936 

0.3576964 

170 

24 

0.4508812 

0.452:)449 

140 

0.8280774 

0.8316556 

3 

0.3592740 

0.3606261 

171 

25 

0.4447764 

0.4371764 

148 

0.8351752 

0.a386357 

3 

0.3623528 

0.3638538 

173 

26 

+0.4295451 

40.4218834 

+  157 

40.8420370 

+0.8453788 

-    4 

+0.3653292 

40.3667787 

-174 

27 

0.4141914 

0.4064701 

166 

0.8486607 

0.8518828 

4 

0.3682024 

0.3696001 

176 

28 

0.3987193 

0.3909404 

175 

0.8550445 

0.8581459 

6 

0.3709717 

0.3723171 

177 

29 

0.3831330 

0.3752983 

184 

0.8611866 

0.8641664 

6 

0.3736363 

0.3749290 

178 

30 

0.3674365 

0.3595481 

194 

0.8670851 

0.8699424 

4 

0.3761953 

0.3774350 

179 

31 

+0.3516339 

40..3436943 

+203 

40.8727381 

40.6754719 

-    4 

46.3786480 

40.3796342 

-180 

Jane   1 

0.:i357299 

0.3277414 

213 

0.87814:16 

0.88075:M) 

3 

0.3809935 

0.3821259 

180 

2 

0.3197292 

0.31 16940 

222 

0.88:12999 

0.8857841 

-    2 

0.3832311 

0.3843092 

181 

•3 

0.3036363 

0.2955568 

232 

0.8882053 

0.8005636 

0 

0.3853600 

0.3863834 

181 

4 

0.2874560 

0.2793.347 

241 

0.8928585 

0.8950900 

+    1 

0.3873794 

0.3883478 

181 

5 

40.2711933 

40.2630326 

4251 

40.8972579 

40.899:)619 

+    3 

40.3892888 

40.3902019 

-181 

6 

0.2548531 

0.2466554 

261 

0.9014020 

0.9033778 

5 

0.3910874 

0.3919450 

181 

7 

0.2384401 

0.2:W2080 

271 

0.9052894 

0.9071365 

7 

0.3927747 

0.3935765 

181 

8 

0.2219595 

0.2136955 

281 

0.9089192 

0.9106373 

9 

0.3943502 

0.3950960 

181 

9 

0.2054164 

0.1971229 

291 

0.9122908 

0.9138795 

12 

0.3958136 

0.3965031 

180 

10 

40.1888156 

+0.1804952 

4301 

40.9154033 

+0.9168622 

+  15 

40.3971644 

+0.3977975 

-179 

11 

0.1721622 

0.I6:)8174 

311 

0.9182560 

0.9195847 

19 

0.3984024 

0.3989789 

178 

12 

0.1554013 

0.1470946 

321 

0.9208482 

0.9220464 

22 

0.3995272 

0.4000471 

177 

13 

0.1387179 

0.1303318 

:}30 

0.9231794 

0.9242471 

26 

04006386 

0.4010019 

176 

14 

0.1219368 

0.11.35337 

340 

0.9252495 

0.9261866 

30 

0.4014366 

0.4018432 

174 

15 

40.1051228 

40.0967050 

4350 

40.9270583 

+0.9276M8 

+  35 

40.4022212 

+0.4025710 

-172 

16 

0.0882807 

0.0798505 

360 

0.9286058 

0.9292816 

40 

0.4028923 

0.4031852 

170 

17 

0.0714151 

0.0629750 

369 

0.{K5i>8920 

0.9304371 

45 

0.4034498 

0.4036859 

169 

16 

0.0545307 

0.0460829 

:579 

0.9:109168 

0.9313312 

51 

0.4038937 

0.4040732 

167 

19 

• 

0.0376320 

0.0291788 

388 

0.9316802 

0.931{)6:i9 

57 

0.4042242 

0.4043470 

165 

20 

+0.02072:)7 

40.0122673 

+:J97 

40.9:121822 

+0.9323353 

+  63 

40.4044413 

40.4045074 

-163 

21 

40.0038101 

-0.0046474 

406 

0.9:)24230 

0.9324455 

69 

0.4045450 

0.4045545 

161 

22 

-0.0131045 

0.0215609 

415 

0.9324026 

0.9:)22945 

76 

0.4045356 

0.4044884 

159 

23 

0.0300158 

0.0384688 

424 

0.9321209 

0.9318821 

83 

0.4044130 

0.4043091 

156, 

24 

0.0460193 

0.0553666 

433 

0.9115778 

0.9312084 

90 

0.4041770 

0.4040166 

154  ' 

1 

25 

-0.0638103 

-0.0722498 

4442 

40.9307735 

+0.9302734 

+  97 

40.4038277 

+0.4036108 

-151 

26 

0.0806845 

0.0891140 

451 

0.92!>7080 

0.9290773 

105 

0.4033654 

0.4030918 

148, 

27 

0.0975377 

0.1059549  • 

459 

0.928.3814 

0.9276202 

113 

0.4027900 

0.4024598 

145 

28 

0.1143653 

0.1227679, 

467 

0.92679:18 

0.9259021 

191 

0.4021015 

0.4017148 

142! 

29 

0.131 1G2I 

0.1395475 

475 

0.9249451 

0.9239230 

129 

0.4012999 

0.4008567 

139, 

1 

30 

-0.1479233 

-0.1562891 

+483 

46.9228:S56 

40.9216^ 

+137 

+0.4003852 

4v.*fW0odD 

-136 

1 
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FOR  GREEN  WIOH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Eqn^Dox. 

• 

to 

Moan 

Eq*xof 

Jan.O. 

• 

Y 

Tnie  Equinox. 

Bodno. 

to 
Mean 

Bq'xof 
JaiuO. 

z 

Trao  Bqainox. 

Rodnc 

to 

Mean 

Bq*xof 

Jan.O. 

Ifoq;n, 

MidnighL 

Ifoon, 

Noon. 

MOdnight 

^oon. 

Foon. 

MidtUght. 

ifoon. 

July  1 

-0.I64G442 

-0.1729880 

+490 

+0.9204656 

40.9191831 

+146 

+0.3993575 

+0.3988014 

-132 

2 

0.1813200 

0.1896395 

498 

0.9178355 

0.9164230 

155 

0.3982171 

0.3976047 

128 

3 

0.1979459 

0.2062.386 

505 

0.9149458 

0.9I34G40 

164 

0.3969642 

0.3962956 

124 

4 

0.2145169 

0.2227802 

512 

0.91 17975  j^  0.9101263 

173 

0.3959990 

0.3948744 

120 

5 

• 

0.2310278 

0.2392591 

519 

0.9083907   0.9065909 

18:) 

0.3941217 

0.3933412 

115 

6 

-0.2474735 

-0.2556704 

+526 

+0.9047268  |  f  0.9027988 

+193 

+0.3925327 

+0.3916965 

-Ml 

7 

0.2638490 

0.2720090 

532 

0.9008068!  0.8987511 

203 

0.3908325 

0.3899409 

106 

8 

0.2801495 

0.2882703 

538 

0.8966318 

0.8944491 

213 

0.3890215 

0.3880747 

102 

9 

0.2963704 

0.3044495 

544 

0.8922032 

0.8898943 

224 

0.3871003 

0.3860986 

97 

10 

0.3125068 

0.3205417 

550 

0.8875225 

0.8850882 

235 

0.3850695 

0.3840133 

93 

n 

-0.3285535 

-0..3365417 

+555 

+0.8825913 

+0.8800324 

+246 

+0.3829299 

+0.3818196 

-  88 

12 

0.3445057 

0.3524450 

560 

0.8774114 

0.8747287 

257 

0.3806823 

0.3795183 

83 

1     »3 

0.360.3591 

0.3682475 

565 

0.8719843 

0.8691787 

268 

0.3783275 

0.3771101 

78 

'     14 

0.3761096 

0.3839449 

570 

0.8663119 

0.8633843 

279 

0.3758661 

0.3745957 

73 

15 

0.3917529 

0.3995329 

574 

0.8603961 

0.8573476 

291 

0.3732989 

0.3719760 

68 

16 

-0.4072846 

-0.4150073 

+578 

+0.8542389 

+0.8510704 

+302 

+0.3706269 

+0.3692519 

-  63 

17 

0.4227006 

0.4303640 

581 

0.8478422 

0.8445546 

314 

0.3678510 

0.3664243 

57 

18 

0.4379970 

0.4455992 

584 

0.8412078 

0.8378021 

326 

0.3649719 

0.36.3494 1 

51 

19 

0.4531699 

0.4607088 

587 

0.a343376 

0.8:)08148 

338 

0.3619906 

0.3604620 

45 

20 

0.4682151 

0.4756885 

589 

0.8272337 

0.8235948 

350 

0.3589079 

0.3573289 

39 

21 

-0.4831283 

-0,4905342 

+591 

+0.8198980 

+0.8161437 

+362 

+0.3557248 

+0.3540958 

-  32 

22 

0.4979057 

0.5052424 

593 

0.8123322 

0.8084G36 

374 

0.3524420 

0.3507635 

26 

23 

0.5125438 

0.5198095 

594 

0.8045380 

0.8005559 

387 

0.3490603 

0.3473327 

19 

!     24 

0.5270388 

0.5342314 

594 

0.7965173 

0.7924227 

399 

0.3455805 

0.3438042 

13 

25 

1 

0.5413866 

0.5485040 

595 

0.7882722 

0.7840662 

412 

0.3420035 

0.3401789 

7 

26 

-0.5555830 

-0  5626233 

+595 

+0.7798047 

+0.7754882 

+424 

+0.3383302 

+0.3364576 

-  1 

27 

0.569624 1 

0.5765aV2 

595 

0.7711167 

0.7666906 

437 

0.3345613 

0.3326411 

+  6 

28 

0.fi83.5058 

0.5903857 

595 

0.7622100 

0.7576753 

450 

0.3306975 

0.3287303 

12 

29 

0.5972240 

0  6040205 

594 

0.7530867 

0.7484446 

463 

0.3267399 

0.3247262 

19 

30 

0.6107743 

0.6174852 

593 

0.7437493 

0.7390011 

476 

0.3226895 

0.3206298 

26 

31 

-D.6241524 

.-0.6307756 

+591 

+0.7342004 

+0.7293473 

+489 

+0.3185473 

+0.3164421 

+  33 

Aug.  I 

0.637354 1 

0.6438876 

589 

0.7244424 

0.7194857 

502 

0.3143143 

0.3121641 

40 

2 

0.6503755 

0.0568173 

687 

0.7144777 

0.7094187 

515 

0.3099916 

0.3077970 

47; 

3 

0.6632125 

0.6695605 

585 

0.7043090 

0.6991491 

528 

0.3055804 

0.3033420 

54 

'      4 

0.6758608 

0.6821129 

582 

0.6939393 

0.6886801 

541 

0.3010818 

0.2988002 

61 

5 

-0.6883164 

-0.6944707 

+579 

+0.6833718 

+0.6780148 

+554 

+0.2964971 

40.2941730 

+  68 

1 

6 

0.7005756 

0.7066303 

574 

0.6726094 

0.6671562 

566 

0.2918278 

0.2894619 

75 

7 

0.7126316 

0.7185879 

570 

0.6616553 

0.6561076 

579 

0.2870753 

0.2846684 

82 

8 

0  7244897 

0.7303397 

565 

0.6505132 

0.6448728 

591 

0.2822411 

0.2797938 

90 

9 

0  7361373 

0.7418823 

560 

0.6391866 

0.6334552 

604 

0.2773265 

0.2748396 

97 

10 

-0.7475740 

-0.7532124 

+555 

+0.6276787 

+0.6218578 

+616 

+0.2723330 

+0.2698079 

+  105 

II 

1 

0.7587967 

0.7643269 

550 

0.6159927 

0.6100841 

628 

0.2672622 

0.2646983 

113; 

12 

0.7698024 

0.7752230 

544 

0.6041321 

0.5961376 

640 

0.2621156 

0.2595145 

121 

13 

0  7605882 

0.7858977 

5:i7 

0.5921006 

0.5860221 

652 

0.2568949 

0.2542573 

129 

14 

0.7911510 

0.7i»63479 

530 

0.5799020 

0.5737412 

664 

0.2516017 

0.2489284 

I36i 

1 

15 

-0.8014879 

-0.8065709 

+523 

+0.5675398 

+0.5612984 

+676 

+0.2462375 

+0.2435293 

+U4 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 
1 

Date. 

X 

Tme  SqaiBOx. 

Sedac. 

to 

Hara 

Eq'xof 

JulO. 

1 

Y 

Tme  Eqainoz. 

ICeduc. 

to 

Vean 

Eq'sof 

Jao.O 

z 

Tme  Equinox. 

Kcdoo.' 
u> 

HcAD 

Eqsnf 
Jao.O. 

Nbcn. 

MidniohL 

Nocu. 

JToan. 

MidnighL 

Ifoon, 

Xoon. 

Midnight. 

. . 

Noon.  ' 
+  152 

Aug.  16 

-0.8115962 

-0.8165639 

+515 

+0.5550174 

+0.5484)970 

+688 

+0.2408038  ,  +0/<>:i806l4 

17 

0.8214733 

0.8263244 

507 

0.5423379 

0.5.359404 

700 

0.2:553022'    0.2:W5263 

160; 

18 

0.831 1167 

0.8358500 

499 

0.5295019 

0.5230319 

711 

0.2297:J4I  i    0.2269255 

167* 

19 

0.840523b 

0.8451380 

491 

0.5165217 

0.5099749 

72.3 

0.2241010,    0.2212605 

175 

20 

0.8496920 

0.8^11858 

482 

0.5033918 

0.49677:10 

734 

0.2184044 

0.2155327 

•     182, 

21 

-0.8586187 

-0.8C29907 

+472 

+0.4901187 

+0.48:H295 

+745 

+0.2126457 

+0.2097436 

+  190 

5W 

0.8673013 

0.8715503 

462 

0.4767057 

0.469947G 

756 

0.2068264 

0.20:38<M6 

198 

93 

0.87573r2 

0.8798619 

4.52 

0.4631560 

0.4563:109 

767 

0.2009480 

0.1979872 

206 

24 

0.88392.19 

0.8879229 

442 

0.4494732 

0.4425829 

77-4 

0.1950121 

0.1920230 

213 

25 

0.8918586 

0.895r306 

431 

0.4356608 

0.4287072 

787 

0.1890200 

O.I8<300:34 

221 

26 

-0.8995:186 

-0.9032823 

+420 

+0.4217226 

+0.4147074 

+797 

+0.I8297:W 

+0.1799.300 

+229 

27 

0.9069612 

0.9105753 

400 

0.4076621 

0.4005872 

607 

0.17687.36 

0.1738043 

237 

28 

0.9141240 

0.9176072 

.397 

0.3934831 

0.3863504 

816 

0.1707224 

0.1676280 

244, 

29 

0.9210244 

0.9243754 

385 

0.3791895 

0.3720011 

825 

0.1645214 

0.1614029 

2.V2 

30 

0.9276598 

0.93087r3 

373 

0.3647854 

0.3575i:i3 

8:i4 

0.1582725 

0.1551306 

259 

31 

-0.9340276 

-0.9371104 

+360 

+0.3502750 

+0.:)429812 

+843 

+0.1519773 

+0.1488129 

+267. 

Sept.    1 

0.9401255 

0.9430725 

347 

0.3356624 

0..128:U9I 

852 

0.1456376 

0.1424516 

274 

2 

0.9459512 

0.9487613 

334 

0.3209519 

0.3135613 

861 

0.1392552 

0.1:360486 

282 

3 

0.9515026 

0.9541748 

320 

0.3061479 

0.2987124 

869 

0.1328:321 

0.12^)6060 

2ttl 

4 

0.9507778 

0.9593113 

306 

0.2912552 

0.2837771 

877 

0.1263704 

0.1231258 

2!)7 

5 

-0.9617752 

-0.9641691 

-^292 

+0.2762785 

+0.2687600 

+885 

40.1198721 

+0.1166098 

+:304 

6 

0.9664930 

0.9687465 

278 

0.2612222 

0.2536<i55 

89:{ 

0.113:3:390 

0.1100601 

312 

7 

0.9709296 

0.9730421 

263 

0.2460907 

0.2384982 

900 

0.10677:32 

0.1034787 

319 

H 

0.9750838 

0.9770544 

248 

0.2308886 

0.2232626 

907 

0.1001767 

0.0968(577 

:326 

9 

0.0789539 

0.9807823 

233 

0.2156206 

0.2079634 

913 

0.09:35516 

0.0902290 

:3:33 

10 

-0.9«25393 

-0.9842249 

+218 

+0.2002914 

+0.1926053 

+919 

+0.0869001 

40.0835051 

+:340 

II 

0.9858:)90 

0.9873815 

202 

0.1849056 

0.1771929 

925 

0.080224 1 

0.0768775 

:347 

12 

0.9888523 

0.9902514 

186 

0.1694677 

0.I617:H)5 

931 

0.0735255 

0.070168:3 

3.Vt 

13 

0.9915786 

0.9928339 

170 

0.1531)819 

0.1462224 

936 

0.0668061 

0.0634393 

361 

14 

0.9940170 

0.9951281 

154 

0.1384524 

0.1306727 

942 

0.0600679 

0.0566924 

368 

15 

-0.9961669 

-0.9971335 

+  137 

40.1228835 

40.1150857 

+947 

40.05:33128 

+0.0499295 

+:375 

16 

0.9980277 

0.9988497 

120 

0.1072797 

0.0994G61 

952 

0.04C5426 

0.0431526 

:382 

17 

0.9995991 

1.0002761 

103 

0.0916457 

0.0838184 

956 

0.0:397596 

0.0:3636:37 

388 

18 

1.0008804 

1.0014120 

86 

0.0759853 

0.0681469 

960 

0.0.W9tw2 

0.0295645 

:395 

19 

1.0018707 

1.0022566 

68 

0.0603036 

0.0524554 

964 

0.0261616 

0.0227568 

402 

20 

-1.0025695 

-1.00280% 

+  51 

+0.04460.33 

+0.0367477 

+968 

+0.019:3502    +0.0159422 

+409 

21 

1.0029766 

I.00:H)70G 

33 

0.0288890 

0.0210281 

971 

0.0125:328  1    0.0091224 

415 

22 

1.0030915 

1.0030391 

+  15 

+0.0131652 

+0.0053012 

974 

+0.0057 1 1 3  J  +0.0022998 

421 

23 

1.0029135 

1.0027145 

-    3 

-0.00256;)5 

-0.0104282 

977 

-0.00111221-0.0045241 

427 

24 

1.0024420 

1.0020961 

21 

0.0182924 

0.0261556 

979 

0.0079359      0.0113472 

43:3 

25 

-1.0016765 

-1.0011835 

-  40 

-0.0340170 

-0.0418766 

+981 

-0.0147579    -0.0181676 

+4:31) 

26 

1.0006168 

0.9f)99765 

58 

0.04973:)3 

0.0575870 

983 

0.021.'>762      0.0249834 

445 

27 

0.9992625 

0.9984748 

77 

0.0654368 

0.0732821 

984 

0.0-J^:ir*"JO      0.0:317921) 

450 

28 

0.9976133 

0.9966781 

96 

0.0811223 

0.0889567 

985 

0.0351942  ,    0.0:3«593l 

456 

29 

0.9956691 

0.9945865 

115 

0.0967847 

0.1046058 

986 

0.0419CI96      0.0453829 

461 

30 

-^.9934300 

-0.9922000 

-134 

-0.1124193 

-0.1202247 

+986 

-0.04877:32 

-0.05'il598 

+4t6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 
1 

Date. 

X 

True  Equinox. 

Bedno. 

to 

Meftn 

Eq'xof 

JftD.O. 

.      Y 

True  Eqninox. 

Bednc. 

to 
Hean 
Eq'xof 
Jftn.0. 

z 

True  Eqainox. 

Bednc 

to 

Hpiin 

Eq'xof 

Jftn.O. 

Ifoon, 

Midnight. 

IToon. 

Noon, 

MidnujhU 

IToon. 

Noon. 

Midnight. 

Moon. 

Oct.  I 

-0.9908961 

-0.9895188 

-  154 

-0.1280213 

-0.1358086 

4986 

-0.0555428 

-0.0589216 

+471 

2 

0.9880678 

0.9865436 

173 

0.1435860 

0.1513527 

986 

0.0622962 

0.0656661 

476 

3 

0.9849459 

0.9832751 

193 

0.1591083 

0.1668519 

986 

0.0690313 

0.0723913 

480 

4 

0.9815312 

0.9797143 

213 

0.1745831 

0.1823012 

986 

0.0757460 

0.0790950 

484 

5 

0.9778246 

0.9758621 

233 

0.1900054 

0.1976955 

985 

0.0824380 

0.0857749 

488 

6 

-0.9738271 

-0  9717195 

-  25:? 

-0.2053705 

-0.2130301 

+984 

-0.0891053 

-0.0924290 

+492 

7 

0.9695397 

O.J)672877 

273 

0.2206735 

0.2283002 

982 

0.0957456 

0.0990550 

496 

8 

0.9649637 

0.9625679 

293 

0.2359097 

0.2435011 

980 

0.1023568 

0.1056509 

500 

9 

0.9601005 

0.9575618 

313 

0.2510741 

0.2586279 

978 

0.1089^)69 

0.1122146 

504 

10 

0.9549518 

0.9522710 

333 

0.2661621 

0.2736762 

976 

0.1154837 

0.1187441 

508 

11 

-0.9495195 

-0.9466975 

-  354 

-0.281 1695 

-0.2886417 

+973 

-0.1219953 

-0.1252373 

+511 

\2 

0.9438053 

0.9408430 

374 

0.2960921 

0.3035203 

970 

0.1284700 

0.1316930 

514 

13 

0.9378109 

0.9347092 

395 

0.3109256 

0.3183076 

967 

0.1349060 

0.1381088 

517 

14 

0.9315381 

0.9282978 

415 

0.3256655 

0.3329991 

963 

0.1413012 

0.1444829 

520 

15 

0.9249884 

0.9216103 

436 

0.3403075 

0.3475906 

959 

0.1476537 

0.1508134 

523 

1G 

-0.9181636 

-0.9146487 

-457 

-0.3548477 

-0.3620783 

+955 

-0.1539618 

-0.1570987 

+526 

17 

0.9110657 

0.9074151 

478 

0.3602819 

0.3764579 

950 

0.1602239 

0.1633371 

528 

18 

0.9036968 

0.8999114 

499 

0.:)836058 

0.3907252 

945 

0.1664381 

0.1695267 

530 

19 

0.8960587 

0.8921393 

520 

0.3978155 

0.4048764 

940 

0.1726027 

0.1756658 

532 

t20 

0.8881530 

0.8841003 

541 

0.4119071 

0.4189074 

934 

0.1787159 

0.1817528 

534 

21 

-0.8799812 

-0.8757962 

-  562 

-0.4258766 

-0.4328142 

+928 

-0.1847762 

-0.1877859 

•f535 

22 

0.8715452 

0.8672290 

583 

0.4397196 

0.4465924 

922 

0.1907817 

0.1937633 

537 

23 

0.8628473 

0.8584009 

604 

'  0.4534319 

0.4602377 

916 

0.]967:)05 

0.1996831 

538 

24 

0.8538897 

0.8493140 

625 

0.4670092 

0.4737458 

910 

0.2026208 

0.2055434 

539 

25 

0.8446743 

0.8399705 

646 

0.4804470 

0.4871123 

903 

0.2084508 

0.21 13425 

539 

26 

-0.8352033 

-0.8303727 

-  667 

-0.49374 1 1 

-0.5003328 

+896 

-0.2142186 

-0.2170785 

+540 

27 

0.8254792 

0.8205229 

689 

0.6068869 

0.5134029 

688 

0.2199222 

0.2227494 

540 

28 

0.8155044 

0.8104238 

710 

0.5198801 

0.5263183 

880 

0.2255597 

0.2283531 

540 

29 

0.8052816 

0.8000781 

731 

0.5327167 

0.5390750 

872 

0.2311294 

0.2338883 

541 

30 

0.7948136 

0.7894887 

752 

0.5453926 

0.5516688 

864 

0.2366295 

0.2393528 

541 

31 

-0.7841035 

-0.7786587 

-  774 

-0.5579033 

-0.5640953 

+855 

-0.2420581 

-0.2447449 

+540 

Nov.  1 

0.7731543 

0.7675912 

795 

0.5702443 

0.5763499 

846 

0.2474132 

0.2500626 

539 

2 

0.7619694 

0.7562897 

816 

0.5824115 

0.5884286 

836 

0.2526929 

0.2553040 

538 

3 

0.7505522 

0.7447577 

837 

0.59440D8 

0.6003275 

826 

0.2578954 

0.2604673 

5.37 

4 

0.7*389064 

0.7329^)90 

859 

0.6062084 

0.6120428 

816 

0.2630192 

0.2655508 

535 

5 

-0.7270358 

-0.7210175 

-  880 

-0.6178303 

-0.6235705 

+805 

-0.2680620 

-0.2705528 

+533 

6 

0.7149443 

0.7088170 

901 

0.6292629 

0.6349071 

794 

0.2730227 

0.2754717 

531 

7 

0.7026358 

0.6964012 

922 

0.6405026 

0.6460490 

783 

0.2778995 

0.2803060 

529 

8 

0.6901137 

0.683774 1 

943 

0.6515459 

0.6569928 

771 

0.2826911 

0.2850544 

527 

9 

0.6773825 

0.6709398 

dta 

0.6623895 

0.6677354 

759 

0.2873959 

0.2897153 

625 

10 

-0.6644462 

-0.6579022 

-  985 

-0.6730.303 

-0.6782737 

+747 

-0.2920125 

-0.2942874 

+522 

11 

0.6513083 

0.6446653 

1006 

0.6834652 

0.688604G 

734 

0.2965397 

0.2987694 

519 

12 

0.6379733 

0.6312331 

1026 

0.6936914 

0.6987251 

721 

0.3009762 

0.3031600 

516 

13 

0.6244449 

0.6176096 

1047 

0.7037055 

0.7086324 

708 

0.3053206   0.3074579 

513 

14 

0.6107272 

0.6037987 

1068 

0.7135051 

0.7183235 

694 

0.3095718   0.3116623 

509 

15 

-0.5968242 

-0.5898045 

-1089 

1 

-0.7230873 

-0.7277957 

+680 

-0.3137284 

-0.3157710 

+505 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dale. 

X 

Trae  Equinox. 

Bednc. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y    . 

True  ICquinoz. 

Redoe. 

to 

Mean 

Eq'xof 

Jan.O. 

z 

Tme  Equinox. 

Ecdac 

to 
Mean 
Eq'xtf 
Jan.O 

Soon. 

_ 

+.501 

JTooa* 

Midnioht. 

Jfoon. 

Kwm. 

Midnight, 

«001l. 

Noon.             Midnight. 

Nov.  16 

-0.5897398 

-0.5756308 

-1109 

-0.7394485 

-0.7370457 

+665 

-0.3177893 

-0.3197830 

17 

0.5684777 

0.5619813 

1199 

0.7415867 

0.7460713 

650 

0.3917534 

0.3936988 

497 

18 

0.5540417 

0.5467.598 

1149 

0.7.504989 

0.7548695 

635 

0.3956195 

0.3975154 

499 

19 

0.5394357 

0.5390704 

1169 

0.7591894 

0.7634375 

690 

0.3993864   0.3319393 

487 

90 

0.5946640 

0.5179175 

1188 

0.7676349 

0.7717794 

604 

0.3330598 

0.3348489 

489 

21 

-0.5097310 

-0.5099053 

-1908 

-0.7758516 

-0.7798714 

+587 

-0.3366177 

-0.3383618 

4477 

92 

0.4946407 

0.4870379 

1997 

0.7838315 

0.7877318 

570 

0.3400798 

0.3417790 

471 

93 

0.4793979 

0.4717193 

1947 

0.7915716 

0.7953509 

653 

0.3434379 

0.3450777 

466 

94 

0.4640046 

0.4569538 

1966 

0.7990690 

0.8097*959 

535 

0.3466909 

0.3489777 

460 

95 

0.4484674 

0.4406461 

1985 

0.8063910 

0.8098340 

517 

0.3498376 

0.3513707 

454 

96 

-0.43^903 

-0.4949010 

-1303 

-0.8133946 

-0.8167395 

+499 

-0.3598766 

-0.3.543554 

+447 

97 

0.4169784 

0.40909:M 

1391 

0.8900779 

0.893.3587 

480 

0.3558068 

0.3579308 

441 

98 

0.4010364 

0.3930189 

1339 

0.8965764 

0.8997309 

461 

0.3586979 

0.3599959 

434 

99 

0.384961)9 

0.3768903 

1357 

0.8398197 

0.8358447 

449 

0.36I3:)67 

03696496 

497 

30 

0.3687819 

0.3606450 

1375 

0.8388049 

0.8417000 

499 

0.3639349 

0.3651908 

490 

Dec.  I 

-0.3594799 

-0.3449877 

-1399 

-0.8445998 

-0.8479940 

+409 

-0.3664188 

-0.3676185 

4413 

9 

0.3360687 

0.3978938 

1409 

0.8499994 

0.8596948 

389 

0.3687895 

0.3699319 

405 

3 

0.3195535 

0.3119586 

1496 

0.8551910 

0.8576906 

361 

0.3710455 

0.3791309 

397 

A 

0.3099397 

0.9945976 

1449 

0.8601936 

0.8694897 

340 

0.3731860 

0.3749197 

389 

5 

0.9869398 

0.9778469 

1458 

0.8647887 

0.8670906 

318 

0.3759103 

0.3761787 

381 

6 

--0.9694389 

-0.9610098 

-1474 

-0.8691851 

-0.8719890 

+996 

-0..3771179 

-0.3780977 

4373 

7 

0.9595614 

0.9440939 

1490 

0.8733119 

0.8769796 

974 

0.3789081 

0.3797590 

364 

8 

0.9356079 

0.9971040 

1505 

0.8771661 

0.8789915 

951 

0.3805804 

0.3813793 

355 

9 

0.9185899 

0.9100453 

1590 

0.8807488 

0.8894378 

998 

0.3891345 

0.3898679 

346 

10 

0.9014918 

0.1999939 

1534 

0.8840585 

0.8856107 

904 

0.3835701 

0.3849434 

337: 

11 

-0.1843400 

-0.1757430 

-1548 

-0.8870946 

-0.6885096 

+180 

-0..3848868 

-0.3855005 

+397 

19 

0.1671396 

0.1585097 

1569 

0.8898561 

0.8911337 

156 

0.3860843 

0.3866383 

317 

13 

0.1498746 

0.1419983 

1575 

0.899:)495 

0.8934893 

131 

0.3871694 

0.3876565 

307 

14 

0.1395711 

0.1939039 

1588 

0.8945531 

0.8955548 

106 

0.3881908 

0.3885550 

997 

15 

0.1159971 

0.1065415 

1600 

0.8964879 

0.8973505 

81 

0.3889593 

0.3893335 

987 

16 

-0.0978475 

-0.0891461 

-1619 

-0.8981444 

-0.8988690 

+  55 

-0.3896777 

-0.3899918 

+976 

17 

0.0804375 

0.0717999 

IC94 

0.899594 1 

0.9001097 

99 

0.3909757 

0.3905996 

966 

18 

0.0630093 

0.0549767 

1635 

0.9006956 

0.9010718 

+  3 

0.3907539 

0.3909467 

955 

19 

0.0455465 

0.0.368195 

1645 

0.9014483 

0.9017549 

-  93 

0.3911099 

0.3919499 

944 

90 

0.0980759 

0.0193355 

1655 

0.9019917 

0.9091585 

50 

0.39134.56 

0.3914181 

933 

91 

-0.0105938 

-0.0018519 

-1665 

-0.9099555 

-0.9099894 

-  77 

-0.3914609 

-0.3914791 

+999 

99 

•M).0068990 

+0.0156349 

1674 

0.9099393 

0.9091961 

104 

0.3914535 

0.3914046 

910 

93 

0.0943771 

0.0331177 

1683 

0.9019498 

0.9016893 

139 

0.3913953 

0.3919155 

198 

94 

0.0418569 

0.0505919 

1691 

0.901  :)655 

0.9009715 

160 

0.391 0753 

0.3909046 

186 

95 

0.059394 1 

0.0680590 

1699 

0.9005079 

0.8999796 

188 

0.3907035 

0.3904719 

174 

96 

+0.0767750 

40.0854993 

-1706 

-0.8993677 

-0.8986996 

-916 

-0.3909099 

-0.3899174 

+  169 

97 

0.0949039 

0.1099070 

1719 

0.8979479 

0.8971318 

945 

0.3895944   0.3899410 

150 

98 

0.1116031 

0.1909905 

1718 

0.8969469 

0.8959907 

974 

0.:)88857 1   0.:t884499 

137 

99 

0.1989688 

0.1376371 

1793 

0.8949651 

0.8931696 

303 

0.3879989 

0.3875939 

195 

30 

0.1469946 

0.1549408 

1798 

0.8990049 

0.8907690 

339 

0.3870178 

0.3864891 

119; 

31 

40.16.35747 

4-0.1791959 

-1739 

-0.8894640 

-0.8880895 

-361 

-0.3859161 

-0.3853199 

+  99 

39 

40.1808034 

40.1893967 

-17351-0.8866454 

-0.8851391 

-:)9I 

-0.3846935  -0.:W40371 

+  86 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dfty 

of 

Month. 

JANUARY. 

Day 

of 

Month. 

FKBRUARY. 

of 
Month. 

True  Longitude. 

Latitude. 

Tme  Longitude. 

Latitude. 

True  Longitude. 

Lfttftude. 

1 

1.0 

169  40  14.9 

O    1          H 

-f 5  12  5.3 

1.0 

^  C    1    ii 

214  24  16.7 

o   1   w 

+3  9  7.5 

1.0 

223  2^  37 'e 

+2  13  6.3 

1.5 

175  37  44.3 

5  7  24.1 

1.5 

220  38  0.2 

2  41  57.4 

1.5 

229  42  22.8 

142  53.8 

2.0 

181  36  55.8 

4  59  21.2 

2.0 

226  56  26.0 

2  12  28.7 

2.0 

236  0  3.6 

1  11  5.8 

2.5 

187  :»  24.1 

4  47  57.7 

2.5 

233  20  9.8 

1  40  56.2 

2.5 

242  22  12.3 

0  38  1.1 

3.0 

193  42  44.7 

4  33  16.0 

3.0 

239  49  46.0 

1  7  37.3 

3.0 

248  49  21.4 

+0  4  0.5 

3.5 

199  50  33.8 

+4  15  19.4 

3.5 

246  25  45.5 

4^  32  52.6 

3.5 

255  22  2.3 

—0  30  32.4' 

4.0 

206  2  27.1 

3  54  12.6 

4.0 

253  8  35.0 

—0  2  53.7 

4.0 

262  0  44.7 

1  5  1S.0 

4.5 

212  18  59.1 

3  30  2.4 

4.5 

259  58  34.9 

0  39  13.8 

4.5 

268  45  54.2 

1  39  89.8  i 

5.0 

218  40  42.7 

3  2  57.7 

5.0 

266  55  57.6 

1  15  36.0 

5.0 

275  37  51.6 

2  12  54.9  = 

5.5 

225  8  7.9 

2  33  10.4 

5.5 

274  0  45.4 

1  51  24.7 

5.5 

282  36  49.8 

2  44  53.9 

6.0 

231  41  40.3 

+2  0  55.4 

6.0 

281  12  48.7 

—2  26  1.3 

6.0 

289  42  52.6 

—3  14  51.3 

6.5 

238  21  40.4 

1  26  31.5 

6.5 

288  31  45.0 

2  58  44.6 

6.5 

296  55  52.8 

3  42  10.7 ' 

7.0 

245  8  21.8 

0  50  21.8 

7.0 

295  56  57.7 

3  28  52.8 

7.0 

304  15  30.2 

4  6  15.5 

7.5 

252  1  50.4 

+0  12  53.9 

7.5 

303  27  35.7 

3  55  44.4 

7.5 

311  41  10.4 

4  96  30.3 : 

8.0 

259  2  2.6 

— 0  25  20.1 

8.0 

311  2  34.6 

4  18  40.7 

8.0 

319  12  5.0 

4  42  23.2 

8.5 

266  8  44.6 

—1  3  43.9 

8.5 

318  40  39.2 

—4  -37  8.3 

8.5- 

326  47  12.1 

—4  63  27.1 

9.0 

273  21  31.8 

1  41  36.8 

9.0 

326  20  25.4 

4  50  40.2 

9.0 

334  25  17.7 

4  69  21.8 

9.5 

280  39  4^4 

2  18  16.4 

9.5 

334  0  25.1 

4  58  58.0 

9.5 

342  4  59.0 

4  59  55.2 

10.0 

288  2  47.9 

2  52  .'>8.6 

10.0 

341  39  8.9 

5  1  52.9 

10.0 

349  44  47.9 

4  55  4.9 

10.5 

295  29  34.0 

3  24  59.9 

10.5 

349  15  12.3 

4  59  25.5 

10.5 

35r  23  15.1 

4  44  5aO 

11.0 

302  59  2.7 

—3  53  39.5 

11.0 

356  47  lai 

—4  51  45.7 

11.0 

4  58  54.7 

—4  29  60.8 

11.5 

310  30  4.6 

4  18  21.0 

11.5 

4  14  20.2 

4  .39  11.6 

11.5 

12  30  27.8 

4  10  8.0 

12.0 

318  1  27.6 

4  38  34.0 

12.0 

11  35  25.8 

4  22  7.9 

12.0 

19  56  46.9 

3  46  20.8 

12.5 

325  32  0.0 

4  53  55.9 

12.5 

18  49  56.2 

4  1  4.1 

12.5 

27  16  56.6 

3  19  4.8 

13.0 

333  0  33.7 

5  4  12.0 

13.0 

25  57  26.9 

3  36  32.5 

13.0 

34  30  16.1 

2  48  6a9 

13.5 

340  26  7.5 

—5  9  16.2 

13.5 

32  57  46.7 

—3  9  7.0 

13.5 

41  36  19.1 

—2  16  41.8 

14.0 

•347  47  48.1 

5  9  10.2 

14.0 

39  50  56.4 

2  39  21.6 

14.0 

48  34  52.8 

1  42  62.2 

14.5 

355 '  4  52.0 

5  4  3.3 

14.5 

46  37  6.8 

2  7  49.4 

14.5 

65  25  57.0 

1  8  6.4 

15.0 

2  16  46.8 

4  54  10.6 

15.0 

53  16  37.1 

1  35  2.0 

15.0 

62  9  42.0 

— 0  32  6a0 

15.5 

9  23  10.9 

4  39  52.3 

15.5 

59  49  52.4 

1  1  28.9 

15.5 

68  46  27.2 

+0  2  2.5 

16.0 

16  23  52.6 

—4  21  32.2 

l&O 

66  17  22.1 

— 0  27  37.4 

16.0 

75  16  38.8 

+0  36  27.8 ) 

16.5 

23  18  49.5 

3  59  36.4 

16.5 

72  39  38.3 

-fO  6  7.1 

16.5 

81  40  47.7 

1  9  64.0' 

17.0 

30  8  6.6 

3  34  32.7 

17.0 

78  57  14.3 

0  39  21.4 

17.0 

87  59  28.7 

1  42  0.1 , 

17.5 

36  51  55.2 

3  6  49.6 

17.5 

85  10  43.7 

1  11  44.2 

17.5 

•94  13  18.1 

2  12  27.8 1 

18.0 

43  30  31.7 

2  36  55.5 

18.0 

91  20  39.2 

1  42  56.1 

18.0 

100  22  53.4 

2  41  1.1 

18.5 

50  4  15.6 

—2  5  18.6 

18.5 

97  27  32.3 

+2  12  38.9 

18.5 

106  28  51.8 

+3  7  25.7 

19.0 

56  33  28.5 

1  32  26.4 

19.0 

103  31  52.2 

2  40  36.3 

19.0 

112  31  49.3 

3  31  29.5 

19.5 

62  58  33.4 

0  58  45.6 

19.5 

109  34  5.3 

3  6  33.0 

19.5 

118  32  20.7 

3  63  1.3 

20.0 

69  19  53.3 

—0  24  42.0 

20.0 

115  34  35.8 

3  30  15.2 

20.0 

124  30  58.2 

4  11  51.6 

20.5 

75  37  49.7 

-f 0  9  19.9 

20.5 

121  33  45.1 

3  51  30.2 

20.5 

130  28  12.0 

4  27  51.9 1 

21.0 

81  52  43.4 

+0  42  56.5 

21.0 

127  31  51.9 

+4  10  6.7 

21.0 

136  24  29.5 

+4  40  64.6 

21.5 

88  4  53.7 

1  15  45.2 

21.5 

133  29  12.4 

4  25  54.7 

21.5 

142  20  15.0 

4  60  63.4 

22.0 

94  14  37.8 

1  47  24.9 

22.0 

139  26  0.3 

4  38  45.8 

22.0 

148  15  50.4 

4  67  42.9 

22.5 

100  22  11.2 

2  17  35.9 

22.5 

145  22  27.8 

4  48  32.9 

22.5 

154  11  35.0 

6  1  19.4 

23.0 

106  27  47.5 

2  45  59.7 

23.0 

151  18  45.5 

4  55  10.5 

23.0 

160  7  44.6 

6  1  40.1 

23.5 

112  31  38.6 

+3  12  19.5 

23.5 

157  15  2.9 

+4  58  34.9 

23.5 

166  4  33.9 

+4  6^43.7 

24.0 

118  33  55.4 

3  36  19.9 

24.0 

1(3  11  29.5 

4  58  43.9 

24.0 

172  2  14.9 

4  62  30.8 

24.5 

124  34  47.6 

3  57  47.5 

24.5 

169  8  14.2 

4  55  37.0 

24.5 

178  0  58.2 

4  43  3.2 

25.0 

130  34  24.6 

4  16  30.7 

25.0 

175  5  27.0 

4  49  15.6 

25.0 

184  0  53.3 

4  30  26.1 

25.5 

136  32  55.5 

4  32  19.5 

25.5 

181  3  18.8 

4  39  42.6 

25.5 

190  2  a9 

4  14  42.0 

26.0 

142  30  30.0 

+4  45  5.8 

26.0 

187  2  1.9 

+4  27  2.6 

26.0 

196  4  53.7 

+3  66  1.7 

26.5 

148  27  18.9 

4  54  43.3 

26.5 

193  1  50.7 

4  11  21.8 

26.5 

202  9  16.5 

3  34  33.9 

27.0 

154  23  33.9 

5  1  7.8 

27.0 

199  3  2.1 

3  52  47.9 

27.0 

208  15  26.8 

3  10  30.0 

27.5 

160  19  28.7 

5  4  16.2 

27.5 

205  5  55.3 

3  31  30.0 

27.5 

214  23  35.5 

2  44  3.6 

28.0 

166  15  18.8 

5  4  7.1 

28.0 

211  10  52.0 

3  7  38.8 

28.0 

220  33  55.0 

2  15  29.6 

23.5 

172  IL  22.3 

5  0  40.7 

28.5 

217  18  17.1 

2  41  26.4 

2a5 

226  46  39.4 

1  46  5.4 

29.0 

178  7  59.6 

+4  53  58.6 

29.0 

223  28  37.6 

+2  13  6.3 

29.0 

23:i  2  4.8 

+1  13  9.6 

29.5 

184  5  34.2 

4  44  3.4 

29.5 

229  42  22.8 

1  42  53.H 

29.5 

239  20  29.3 

0  40  2.3 

30.0 

190  4  31.9 

4  30  59.0 

30.0 

236  0  3.6 

1  11  5.8 

30.0 

245  42  12.7 

+0  6  5.5 

30.5 

196  5  20.9 

4  14  50.3 

30.5 

24*2  22  12.3 

0  38  1.1 

30.5 

252  7  36.2 

—0  88  17.3 

31.0 

202  8  32.3 

3  55  43.6 

31.0 

24H  49  21.4 

+0  4  0.5 

31.0 

258  37  2.0 

1  2  41.3 

31.5 

208  14  39.3  +3  33  i(>.  1 1 

31.5 

255  22  2.3  -0  30  n2. 1 1 

31.5 

265  10  52.7 

—1  36  40.1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 
Ifonth. 

JULY. 

Day 

of 
Month. 

AUGUST. 

Day 

of 

Hontb. 

SEPTEMBER. 

True  Longitude.   Latitude. 

True  Longitude. 

latitude. 

True  Longitude. 

Latitude. 

O          1            II                        Oil! 

O    '    II 

O        1          » 

- 

O        1         II 

O        1         II 

1.0 

42  8  8.2  -~2  1  44.4 

1.0 

91  52  48.6 

-f  2  25  5.2 

1.0 

138  24  46.3 

+4  53  39.3 

1.5 

48  57  2.7 

1  26  42.5 

1.5 

98  13  40.4 

2  53  40.7 

1.5 

144  26  2.7 

4  58  22.7 

2.0 

55  42  58.2 

0  50  43.4 

2.0 

104  31  49.4 

3  19  53.5 

2.0 

150  25  55.0 

4  59  45.8  1 

2.5 

62  25  53.7 

—0  14  19.3 

2.5 

110  47  ;iJ.9 

3  43  28.0 

2.5 

156  24  32.7 

4  57  49.9 

3.0 

69  5  48.0 

+0  21  58.6 

3.0 

117  0  31.2 

4  4  10.9 

3.0 

162  22  5.0 

4  52  38.1 

3.5 

75  42  39.9 

+0  57  40.1 

3.5 

123  11  17.3 

+4  21  51.5 

3.5 

168  18  41.5 

+4  44  15.1 

4.0 

82  16  27.6 

1  32  16.7 

4.0 

129  19  47.7 

4  36  21.1 

4.0 

174  14  32.5 

4  32  47.0 

4.5 

88  47  9.0 

2  5  21.9 

4.5 

135  26  8.1 

4  47  33.7 

4.5 

180  9  49.4 

4  18  21.8 

5.0 

95  14  42.2 

2  36  32.0 

5.0 

141  30  24.6 

4  55  25.5 

6.0 

186  4  45.6 

4  1  8.6 

5.5 

101  39  6.0 

3  5  25.4 

5.5 

147  32  44.1 

4  59  54.8 

5.5 

191  59  36.5 

3  41  17.7 

6.0 

108  0  19.9 

-f  3  31  43.7 

6.0 

153  33  15.2 

+5  1  2.0 

6.0 

197  54  39.7 

+3  19  0.7 

6.5 

114  18  24.4 

3  55  11.3 

6.5 

159  3'^  8.5 

4  58  49.4 

6.5 

203  50  15.5 

2  54  30.1 

7.0 

120  33  22.0 

4  15  36.1 

7.0 

165  29  36.8 

4  53  20.8 

7.0 

209  46  46.8 

2  27  59.4  ' 

7.5 

126  45  17.2 

4  32  48.2 

7.5 

171  25  55.4 

4  44  41.7 

7.5 

215  44  39.6 

1  59  43.0 

8.0 

132  54  17.0 

4  46  40.7 

8.0 

177  21  22.5 

4  32  58.7 

8.0 

221  44  22.4 

1  29  56.2 

8.5 

139  0  31.3 

+4  57  9.6 

8.5 

183  16  19.3 

+4  18  19.5 

8.5 

.  227  46  26.1 

+0  58  55,2 

9.0 

145  4  12.8 

5  4  12.3 

9.0 

189  11  10.0 

4  0  53.0 

9.0 

233  51  24.2 

+0  26  57.3 

9.5 

151  5  37.3 

5  7  49.3 

9.5 

195  6  21.7 

3  40*48.8 

9.5 

239  59  51.9 

— 0  5  39,1 

10.0 

157  6  3.7 

5  8  1.9 

10.0 

201  2  24.5 

3  18  17.2 

10.0 

246  12  25.6 

0  38  34.3 

10.5 

163  2  54.0 

5  4  53.3 

10.5 

206  59  51.1 

2  53  29.6 

10.5 

252  29  42.2 

1  11  27.0 

11.0 

168  59  33.2 

+4  58  27.5 

11.0 

212  59  16.4 

+2  26  38.0 

11.0 

258  52  18.2 

—I  43  54.3 

11.5 

174  55  29.3 

4  48  49.9 

11.5 

219  1  17.4 

1  57  55.8 

11.5 

265  20  48.6 

2  15  31.6 

12.0 

180  51  12.6 

4  36  6.7 

12.0 

225  6  32.1 

1  27  37,2 

12.0 

271  55  45.1* 

2  45  52.3 

12.5 

186  47  15.6 

4  20  24.5 

12.5 

231  15  40. 1 

0  55  57.9 

12.5 

278  ?7  35.3 

3  14  27.8 

13.0 

192  44  13.1 

4  1  50.9 

13.0 

237  29  20.4 

+0  23  15.5 

13.0 

285  26  40.2 

3  40  48.2 

13.5 

198  42  41.1 

+3  40  34.6 

13.5 

243  48  11.2 

-0  10  10.6 

13.5 

292  23  12.6 

—4  4  22.4 

14.0 

204  43  16.7 

3  16  44.8 

14.0 

250  12  48.9 

0  43  58.6 

14.0 

299  27  15.5 

4  24  38.7 

14.5 

210  46  37.6 

2  50  32.1 

14.5. 

256  43  45.9 

1  17  44.4 

14.5 

306  38  39.5 

4  41  6.1 

15.0 

216  53  21.4 

2  22  8.3 

15.0 

263  21  30.6 

1  51  0.5 

15.0 

313  57  2.4 

4  53  15.9 

15.5 

223  4  4.9 

1  51  47.0 

15.5 

270  6  24.2 

2  23  18.2 

15.5 

321  21  47.7 

5  0  42.5 

16.0 

229  19  23.3 

+1  19  43.9 

16.0 

276  58  40.0 

—2  54  4.7 

16.0 

328  52  4.9 

—5  3  5.8 

16.5 

235  39  49.0 

0  46  17.0 

16.5 

283  58  21.0 

3  22  46.2 

16.5 

:i36  26  50.2 

5  0  12.7 

17.0 

242  5  51.0 

-fO  11  47.0 

17.0 

291  5  18.7 

3  48  47.5 

17.0 

344  4  49.0 

4  51  58.4 

17.5 

248  37  53.5 

—0  23  22.6 

17.5 

298  19  12.0 

4  11  33.7 

17.5 

351  44  38.6 

4  38  27.5 

1B.0 

255  16  14.8 

0  58  44.9 

18.0 

305  39  26.1 

4  30  30.7 

18.0 

359  24  51.9 

4  19  54.1 

18.5 

262  1  5.9 

—1  33  50.2 

18.5 

313  5  13.0 

—4  45  7.7 

18.5 

7  4  1.8 

—3  56  41.5 

19.0 

268  52  29.3 

2  8  5.8 

19.0 

320  35  32.2 

4  54  59.1 

19.0 

14  40  44.9 

3  29  21.2 

19.5 

275  50  17.9 

2  40  56.7 

19.5 

328  9  12.9 

4  59  45.9 

19.5 

22  13  45.6 

2  58  30.9 

20.0 

282  54  14.9 

3  11  46.5 

20.0 

335  44  56.9 

4  59  16.7 

20.0 

29  41  58.3 

2  24  52.7 

20.5 

290  3  52.9 

3  39  58.4 

20.5 

343  21  22.1 

4  53  29.4 

20.5 

37  4  30.3 

1  49  10.8 

21.0 

297  18  34.1 

—4  4  56.4 

21.0 

350  57  6.1 

—4  42  31.2 

21.0 

44  20  42.2 

—1  12  9.2 

21.5 

304  37  31.3 

4  26  7.3 

21.5 

358  30  50.5 

4  26  37.3 

21.5 

51  30  7.9 

—0  34  30.5 

22.0 

311  59  49.6 

4  43  1.9 

22.0 

6  1  23.7 

4  6  12.0 

22.0 

58  32  33.9 

+0  3  5.5 

22.5 

319  24  27.8 

4  55  16.4 

22.5 

13  27  44.7 

3  41  44.7 

22.5 

65  27  58.4 

0  40  3.2 

23.0 

326  50  21.6 

5  2  33.9 

23.0 

20  49  4.2 

3  13  50.0 

23.0 

72  16  28.7 

1  15  50.9 

23.5 

334  16  26.0 

—6  4  45.1 

23.5 

28  4  45.0 

—2  43  5.1 

23.5 

78  58  20.4 

+1  50  1.3 

24.0 

341  41  38.1 

5  1  48.5 

24.0 

35  14  23.1 

2  10  8.5 

24.0 

85  33  55.3 

2  22  11.4 

24.5 

349  4  59.9 

4  53  50.3 

24.5 

42  17  45.9 

1  35  38.4 

24.5 

92  3  39.3 

2  52  1.8 

25.0 

356  25  40.2 

4  41  3.6 

25.0 

49  14  51.5 

1  0  11.5 

25.0 

98  28  1.4 

3  19  16.7 

25.5 

3  42  56.1 

4  23  47.9 

25.5 

56  5  46.5 

—0  24  22.3- 

25.5 

104  47  32.2 

3  43  43.1 

26.0 

10  56  14.2 

—4  2  27.7 

26.0 

62  50  44.9 

-hO  11  17.1 

26.0 

111  2  43.0 

+4  5  10.8 

26.5 

18  5  10.1 

3  37  31.3 

26.5 

69  30  5.8 

0  46  17.6 

26.5 

117  14  4.5 

4  23  31.7 

27.0 

25  9  28.7 

3  9  29.4 

27.0 

76  4  11.7 

1  20  13.0 

27.0 

123  22  6.8 

4  38  39.5 

27.5 

32  9  2.9 

2  38  54.3 

27.5 

82  :«  27.6 

1  52  39.8 

27.5 

129  27  18.4 

4  50  29.7 

28.0 

39  3  52.6 

2  6  18.8 

28.0 

88  58  19.2 

2  23  17.3 

28.0 

135  30  5.9 

4  58  59.4 

28.5 

45  54  3.4 

1  32  15.7 

28.5 

95  19  U.7 

2  51  47.1 

28.5 

141  30  53.6 

5  4  7.2 

29.0 

52  39  44.9 

—0  ,57  17.0 

29.0 

101  36  30.3 

+3  17  53.3 

29.0 

147  30  3.8 

+5  5  52.7 

29.5 

59  21  10.2 

—0  21  53.4 

29.5 

107  50  3S.3 

3  41  22.1 

29.5 

153  27  56.8 

5  4  17.4 

30.0 

65  58  33.6 

+0  13  25.5 

30.0 

114  1  56.7 

4  2  1.7 

30.0 

159  24  50.b 

4  59  24.1 

30.5 

72  31  10.4 

0  4H  11.9 

:u)..-) 

120  10  44.H 

4  19  42.2 

'M)J^ 

165  21  0.9 

4  51  16.0 

31.0 

79  2  15.9 

1   1  21  59.7 

31.0 

120  17  19..'» 

4  34  15.8 

31.0 

171  16  42.7 

4  39  59.7 

31..''. 

H.-»  29  4.3  +1  51  24.H 

,^i.r> 

132  21  ;V».7  +4  45  36.2 

31.5 

177  12  9.3 

+4  25  41.6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

ft 

of 
MaaXh. 

OCTOBER. 

i>«y 

of 
tfonth. 

NOVEMBER. 

Day 

ot 

Month. 

DECEMBER. 

Trae  Longitude. 

Lfttitade. 

True  Longitude. 

Latitude. 

True  Longitude. 

1 
Latitude. 

o   #   «/ 

o  J      J' 

«•  #  // 

O        t        ti 

O         t        II 

O        1         II 

1.0 

171  16  42.7 

+4  39  59.7 

1.0 

215  46  10.9 

+1  50  18.3 

1.0 

249  9  52.1 

—I   10  54.2 

1.5 

177  12  9.3 

4  25  41.6 

1.5 

221  49  19.7 

1  18  26.3 

1.5 

255  32  7.8 

1  44  44.4 

2.0 

183  7  3.3.0 

4  8  30.4 

2.0 

227  54  31.6 

0  45  28.6 

2.0 

261  57  58.2 

2  17  32.8 

2.5 

189  3  6.0 

3  48  36.0 

2.5 

234  1  57.9 

+0  11  46.1 

2.5 

268  27  22.6 

2  48  51.7 

3.0 

194  59  0.3 

3  26  10.0 

3.0 

240  11  49.6 

—0  22  19.2 

3.0 

275  0  18.2 

3  18  13.5  ! 

3.5 

200  55  28.2 

+3  1  25.3 

3.5 

246  24  18.0 

—0  56  24.1 

3.5 

281  36  40.3 

—3  45  11.0 

4.0 

206  52  42.9 

2  34  36.0 

4.0 

252  39  34.7 

1  30  4.5 

4.0 

288  16  22.9 

4  9  18.5 

4.5 

212  50  59.0 

2  5  57.6 

4.5 

258  57  52.1 

2  2  55.9 

4.5 

294  59  19.0 

4  30  11.6 

5.0 

218  50  32.3 

1  35  46.9 

5.0 

265  19  22.8 

2  34  33.3 

5.0 

301  45  20.6 

4  47  28.3 

5.5 

224  51  40.4 

1  4  21.6 

5.5 

271  44  2a0 

3  4  31.5 

5.5 

308  34  19.5 

5  0  49.1 

6.0 

230  54  42.9 

+0  32  0.3 

6.0 

278  12  57.2 

—3  32  25.3 

0.0 

315  26  7.0 

-^  9  57.9 

6.5 

237  0  1.5 

—0  0  57.4 

6.5 

284  45  27.9 

3  57  50.2 

6.5 

322  20  34.3 

5  14  41.7 

7.0 

243  8  0.0 

0  34  10.9 

7.0 

291  22  5.3 

4  20  21.9 

7.0 

329  17  32.3 

5  14  51.5 

7.5 

249  19  3.7 

1  7  18.8 

7.5 

298  3  1.4 

4  39  37.2 

7.5 

3.36  16  51.6 

6  10  22.7 

8.0 

255  33  39.7 

1  39  58.6 

8.0 

304  48  26.7 

4  55  14.1 

8.0 

343  18  22.2 

5  1  14.7 

8.5 

261  52  15.8 

2  41  47.3 

8.5 

311  38  29.1 

—5  6  51.8 

8.5 

350  21  53.1 

—4  47  31.8 

9.0 

268  15  21.0 

2  42  21.0 

9.0 

318  33  13.0 

5  14  12.7 

9.0 

357  27  12.4 

4  29  22.8 

9.5 

274  43  23.6 

3  11  14.8 

9.5 

325  32  38.6 

.  5  17  1.3 

9.5 

4  34  5.8 

4  7  1.5 

10.0 

281  16  50.4 

3  38  2.8 

10.0 

332  36  40.8 

5  15  5.9 

10.0 

11  42  17.8 

3  40  46.6 

10.5 

237  56  5.7 

4  2  18.6 

10.5 

339  45  8.5 

5  8  18.9 

10.5 

18  51  30.2 

3  11  1.6 

11.0 

294  41  30.4 

—4  23  35.7 

11.0 

:MG  57  43.6 

—4  56  37.8 

ll.O 

26  1  21.8 

—2  38  14.4 

11.5 

301  33  19.6 

4  41  27.7 

11.5 

354  14  1.2 

4  40  6.4 

11.5 

'^i  11  28.6 

2  2  57.0 

12.0 

308  31  42.9 

4  55  28.6 

12.0 

1  33  28.9 

4  18  54.5 

12.0 

40  21  24.2 

1  25  45.1 

12.5 

315  36  38.4 

5  5  14.2 

12.5 

8  55  27.2 

3  53  18.8 

12.5 

47  30  39.3 

0  47  16.6 

13.0 

322  47  57.6 

5  10  23.1 

13.0 

16  19  10.5 

3  23  43.3 

13.0 

.54  38  42.5 

—0  8  11.3 

13.5 

330  5  10.1 

—5  10  37.4 

13.5 

2:^  43  47.8 

—2  50  38.4 

13.5 

01  45  1.2 

+0  30  50.5 

14.0 

337  28  10.2 

5  5  45.0 

14.0 

31  8  24.6 

2  14  40.4 

14.0 

68  49  1.9 

1  9  9.2 

14.5 

344  55  46.5 

4  55  40.4 

14.5 

.38  32  4.5 

1  36  30.4 

14.5 

75  50  11.9 

1  46  7.3 

15.0 

352  27  12.6 

4  40  25.5 

15.0 

45  53  51.1 

0  56  52.9 

15.0 

82  48  0.1 

2  21  10.2 

15.5 

0  1  23.3 

4  20  11.2 

15.5 

53  12  .50.3 

—0  16  33.3 

15.5 

89  41  57.6 

2  53  47.2 

16.0 

7  37  6.5 

—3  55  16.8 

16.0 

60  28  11.9 

-f  0  23  42.9 

16.0 

96  31  39.5 

+3  23  31.9 

16.5 

15  13  5.8 

3  26  10.3 

16.5 

67  39  11.1 

1  3  12.2 

16.5 

103  16  45.3 

3  50  3.1 

17.0 

22  48  3.6 

2  53  27.5 

17.0 

74  45  10.2 

1  41  14.8 

17.0 

109  56  59.5 

4  13  4.4 

17.5 

30  20  44.7 

2  17  49.9 

17.5 

81  45  39.1 

2  17  15.5 

17.5 

116  32  12.7 

4  32  24.5 

18.0 

37  49  59.2 

1  40  2.9 

18.0 

88  40  16.5 

2  50  44.3 

18.0 

123  2  21.6 

4  47  56.2 

18.5 

45  14  45.3 

—1  0  54.1 

18.5 

95  28  48.8 

4-3  21  16.6 

18.5 

129  27  28.6 

-f-4  59  36.7 

19.0 

52  34  11.2 

—0  21  10.3 

19.0 

102  11  ll.O 

3  48  33.6 

19.0 

135  47  42.0 

5  7  26.4 

19.5 

59.47  36.1 

-f  0  18  23.6 

19.5 

108  47  26.2 

4  12  21.4 

19.5 

142  3  15.7 

5  11  28.6 

20.0 

66  54  30.7 

0  57  6.3 

20.0 

115  17  44.1 

4  32  30.7 

20.0 

148  14  29.1 

5  11  49.0 

20.5 

73  54  37.1 

1  34  21.4 

20.5 

121  42  20.7 

4  48  56.5 

20.5 

154  21  45.9 

5  8  34.5 

21.0 

80  47  48.2 

-f  2  9  37.7 

21.0 

128  1  37.5 

+5  1  36.7 

21.0 

160  25  33.6 

-f  5  1  53.7 

21.5 

87  34  6.7 

2  42  29.3 

21.5 

134  16  0.2 

5  10  31.9 

21.5 

166  26  23.4 

4  51  56.1 

22.0 

94  13  43.3 

3  12  35.4 

22.0 

140  25  58.0 

5  15  44.8 

22.0 

172  24  48.9 

4  38  51.5 

22.5 

100  46  55.7 

3  39  40.2 

22.5 

146  32  3.0 

5  17  19.8 

22.5 

178  21  26.1 

4  22  50.3 

23.0 

107  14  7.2 

4  3  31.4 

23.0 

152  34  49.1 

5  15  22.3 

23.0 

184  16  52.5 

4  4  3.2 

23.5 

113  35  45.1 

-f-4  24  0.8 

23.5 

158  34  51.0 

+5  9  58.7 

23.5 

190  11  46.7 

-f-3  42  41.4 

24.0 

119  52  19.7 

4  41  2.8 

24.0 

164  32  44.4 

5  1  16.0 

24.0 

196  6  47.0 

3  18  56.5 

24.5 

126  4  23.4 

4  54  34.4 

24.5 

170  29  5.1 

4  49  21.8 

24.5 

202  2  32.5 

2  53  0.7 

25.0 

132  12  29.3 

5  4  34.1 

25.0 

176  24  27.9 

4  34  24.3 

25.0 

207  59  41.0 

2  25  6.9 

25.5 

138  17  11.1 

5  11  2.4 

25.5 

182  19  27.3 

4  16  32.5 

25.5 

213  58  49.2 

1  55  29.1 

26.0 

144  19  1.7 

-f  5  14  1.0 

26.0 

188  14  36.1 

-f  3  55  56.0 

26.0 

220  0  32.3 

-f-1  24  22.6 ; 

26.5 

150  18  33.7 

5  13  32.3 

26.5 

194  10  25.4 

3  32  45.4 

26.5 

226  5  22.4 

0  52  4.0  . 

27.0 

156  16  17.7 

5  9  40.0 

27.0 

200  7  24.5 

3  7  12.5 

27.0 

232  13  49.4 

-f  0  18  51.9 

27.5 

162  12  43.2 

5  2  28.7 

27.5 

206  6  0.6 

2  30  30.3 

27.5 

238  26  18.5 

—0  14  53.3 

28.0 

168  8  17.6 

4  52  4.0 

28.0 

212  6  :«.l 

2  9  53.1 

28.0 

244  43  11.6 

0  48  40.3  1 

28.5 

174  3  26.4 

4  :«  32.5 

28.5 

218  9  38.7 

1  38  37.1 

28.5 

251  4  45.2 

1  22  31.6. 

29.0 

179  58  3.3.1 

+4  22  1.8 

29.0 

224  15  21.5 

-f-1  6  0.3 

29.0 

2,^>7  31  10.4 

—1  55  33.0 

29.5 

185  53  58.9 

4  2  41.0 

29.5 

230  24  2.7 

+0  32  22.3 

29.5 

264  2  32.6 

2  27  28.4 

30.0 

191  50  3.2 

3  40  40.4 

30.0 

236  :«  ,55.3 

—0  1  55.2 

30.0 

270  38  50.9 

2  57  40.0 

30.5 

197  47  3.3 

3  16  11.7 

m.^ 

242  51  9.4 

0  ;J6  29.0 

30.5 

277  10  58.0 

3  25  57.2 

31.0 

20:5  45  1.^.3 

2  49  28.3 

31.0 

249  9  52.1 

1  10  54.2 

31.0 

284  5  40.7 

3  51  32.6 

31.5 

209  44  i>:\S> 

+2  20  45.0 

31..') 

255  32  7.M 

t  44  44.4 

31.5 

290  55  40.1 

—4  14  4  0 
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MOON'S  EQUATOR,  1891. 


FOR  GREENWICH  MEAN  NOON 

• 

Date 

• 

THK 

MOON'S  EQUATOR. 

• 

I 

A 

ft' 

Inclination 

Aocend'sKode  on 
Earth'sEqnator 

Aflcend'g  Xode 

Mean 

to 

on 

Longitade 

Mean 

If  otiAn  ni 

£arth*B 

to  AscendinfK 

Earth's 

of  the 

Solar 

JB.WUVII    vl 

Equator. 

Kode  on  Ecliptic. 

EquCtor. 

356  22.9 

Moon. 

Days. 

<L 

Jan. 

0 

o        « 

23    4.1 

256  33.9 

159  37.7 

0.1 

I   ]9!06 

10 

23    3.3 

256     1.6 

356  23.4 

291  23.5 

0.2 

2  38.12 

20 

23    2.5 

255  29.3 

356  23.9 

63    9.4 

0.3 

3  57.18 

30 

23     1.7 

254  57.0 

356  24.4 

194  55.2 

0.4 

5  16.23 

Feb. 

9 

23    0.9 

254  24.8 

356  25.0 

326  41.0 

0.5 
0.6 

6  35.29 

7  54.35 

19 

23    0.1 

253  52.6 

356  25.6 

98  26.9 

0.7 

9  13.41 

Marcli 

1    1 

22  59.3 

253  20.3 

356  26.2 

230  12.7 

0.8 

10  32.47 

11 

22  58.5 

252  48.0 

356  26.8 

1  58.5 

0.9 

11   51.53 

21 

22  57.7 

252  15.6 

356  27.4 

133  44.4 

31 

22  56.9 

251  43.3 

356  28.0 

265  30.2 

1.0 
2.0 

13  10.58 
26  21.17 

April 

10 

22  56.2 

251   10.9 

356  28.7 

37  16.1 

3.0 
4.0 
5.0 

39  31.75 

.     52  42.33 

65  52.92 

20 

22  55.4 

250  38.5 

356  29.4 

169     1.9 

30 

22  54.6 

250     6.1 

356  30.1 

300  47.7 

May 

10 

22  53.9 

249  33.7 

356  30.9 

72  33.6 

6.0 

79     3.50 

20 

22  53.1 

249     1.3 

356  31.6 

204  19.4 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22  52.4 

248  28.8 

356  32.4 

336     5.2 

9.0 

118  35.25 

June 

9 
19 

22  51.6 
22  50.9 

247  56.3 
247  23.8 

356  33.2 
356  34.0 

107  51.1 
239  36.9 

10.0 

131   45.84 

Hours. 

o          t 

29 

22  50.1 

246  51.3 

356  34.8 

11  22.7 

1 

0  32.94 

July 

9 

22  49.4 

246  18.8 

356  35.6 

143    8.6 

2 
3 

1     5.68 
1  38.82 

19 

22  48.6 

245  46.2 

356  36.5 

274  54.4 

4 

2  11.76 

29 

22  47.9 

245  13.6 

356  37.4 

46  40.3 

5 

2  44.70 

Aug. 

8 

22  47.2 

244  41.0 

356  38.3 

178  26.1 

6 

3  17.66 

18 

22  46.4 

244    8.4 

356  39.2 

310  11.9 

7 

3  50.59 

28 

22  45.7 

243  35.8 

356  40.1 

81  57.8 

w 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

22  45.0 

243    3.1 

356  41.1 

213  43.6 

10 

5  29.41 

17 

22  44.2 

242  30.4 

356  42.1 

345  29.4 

11 
12 

13 

4  M 

A           t%   AV 

27 

22  43.5 

241  57.7 

356  43.1 

117  15.3 

6    2.35 

4*     tf%f  f%^% 

Oct 

7 

22  42.8 

241  25.0 

356  44.1 

249     1.1 

6  35.29 

17 

22  42.0 

240  52.3 

356  45.1 

20  46.9 

7    8.23 

14 

7  41.17 

• 

15 

8  14.11 

27 

22  41.3 

240  19.7 

356  46.1 

152  32.8 

Nov- 

6 

22  40.6 

239  46.9 

356  47.2 

284  18.6 

16 

8  47.06 

16 

22  39.9 

239  14.1 

356  48.3 

56    4.5 

17 

9  20.00 

26 

22  39.2 

238  41.3 

356  49.4 

187  50.3 

18 

0  52.94 

Dec. 

6 

22  38.5 

238    8.5 

356  50.5 

319  36.1 

19 
20 

10  25.88 
10  58.82 

16 

22  87.8 

237  35.8 

356  51.6 

91  22.0 

21 

11  31.76 

26 

22  37.1 

237    2.9 

356  52.7 

223    7.8 

22 

12    4.70 

36 

22  36.4 

236  30.0 

356  53.8 

354  53.6 

23 

12  37.64 

MOON'S  LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argament,  (ft— A)  or  (ft— A 

-  180O). 

a -A 

AA 

a 

1 

B 

Sl-'x 

aX 

a 

B 

s 

o'.o 

39 

8  0.0 

180 

aS 

0'.6 

56 

f    3:9 

13l 

1 

0.0 

39 

0    1.6 

179 

47 

0.6 

57 

1    4.9 

133 

9 

0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1    6.0 

139 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1    7.0 

131 

4 

0.1 

39 

0    6.9 

176 

50 

0.6 

60 

1    8.0 

130 

6 

0.1 

39 

0    7.7 

175 

51 

0.6 

69 

1     9.0 

199 

6 

0.9 

39 

0    9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0J2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

197 

8 

0.9 

39 

0  19.4 

172 

54 

0.5 

66 

1  11.8 

196 

9 

0^ 

39 

0  13.9 

171 

55 

05 

67 

1  19.7 

195 

10 

0.9 

39 

0  15.4 

170 

56 

0.5 

69 

1  13j6 

194 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  UJS 

193 

19 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1   153 

199 

13 

0.3 

40 

0  90.0 

167 

59 

0.5 

75 

1  16.1 

191 

14 

0.3 

40 

0  91.5 

166 

60 

0.5 

77 

1  169 

190 

15 

0.3 

40 

0  93.0 

165 

61 

0.5 

80 

1  17j6 

119 

16 

0.3 

40 

0  94.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  96.0 

163 

63 

0.5 

86 

I  19.1 

117 

18 

0.3 

41 

0  97.4 

169 

64 

0.5 

89 

1  19£ 

116 

19 

0.4 

41 

0  98.9 

161 

65 

0.4 

99 

1  90.4 

115 

90 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  91.1 

114 

91 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  91.7 

113 

99 

0.4 

49 

0  33.9 

158 

68 

0.4 

103 

1  993 

119 

93 

0.4 

49 

0  34.7 

157 

69 

0.4 

108 

1  99.9 

111 

94 

0.4 

49 

0  36.1 

156 

70 

0.4 

113 

1  93.4 

110 

S5 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  93.9 

109 

96 

0.5 

43 

0  38.9 

154 

72 

0.4 

195 

t  94^ 

108 

97 

0.5 

43 

0  40.3 

153 

73 

0.4 

139 

1  94.9 

107 

98 

0.5 

44 

0  41.7 

159 

74 

0.3 

141 

1  953 

106 

99 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  95.7 

105 

30 

0^ 

45 

0  44.4 

150 

76 

0.3 

160 

1  96.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

179 

1  96J6 

103 

39 

0.5 

46 

0  47.0 

148 

78 

0.9 

186 

1  9SB 

109 

33 

0.5 

46 

0  4a4 

147 

79 

0.9 

909 

1  97.1 

101 

34 

0^ 

47 

0  49.7 

146 

80 

OM 

929 

1  97.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.9 

947 

1  97.7 

99 

36 

0^ 

48 

0  59J2 

144 

89 

0.9 

978 

1  97J) 

98 

37 

0.5 

48 

0  5a4 

143 

83 

0.1 

318 

1  98.1 

97 

38 

0.6 

49 

0  54.7 

149 

84 

0.1 

370 

1  983 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  98.5 

96 

40 

0.6 

50 

0  67.1 

140 

86 

0.1 

555 

1  98£ 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  98.7 

93 

49 

0.6 

59 

0  59.4 

138 

88 

0.0 

1110 

1  98.7 

99 

43 

0j6 

53 

1    0.6 

137 

89 

0.0 

2890 

1  983 

91 

44 

0.6 

54 

1     1.7 

136 

90 

0.0 

00 

1  983 

90 

45 

OB 

55 

1     9.8 

135 

aX 

m 

B 

a-A 

aX 

1 

• 

B 

a-» 

A  X  haa  the  sign  of  tan  ( ;i 
o  haa  the  ligD  of  coa  (  j 

^-ft) 
l-X) 

B  haa  the  sign  of  sin  (J 

l-X) 

BPH  91 — 18 — 5 
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OBLIQUITY,  PRECESSION,  ETC.,  1891.- 


FOR  GREENWICH  MEAN  NOON. 

▼X      A  - 

Apparent 
ObUqaity 

Equation -of  Equinoxes 

• 

Preceaaion 

of 
Bqninoxea 

in 

The  Sun*a 

• 

Mean 
Longitude 
of  Moon'a 
Aacending 

Date 

\. 

of  the 
Ediptic. 

(Hansen.) 

In  Lcmgitude. 

In  R.  A. 

-  0^982 

Longitude. 

Aberration. 

Hor.  Par. 

Node. 

Jan. 

0 

23  27'  14!'46 

-  16!b5 

d!oo 

-  20.80 

9.00 

73  14!4 

• 

10 

14.63 

15.61 

0.955 

1.38 

20.79 

9.00 

72  42.7 

1 

20 

14.84 

15.29 

0.935 

2.75 

20.77 

8.99 

72  10.9 

30 

15.09 

15.10 

0.923 

4.13 

20.74 

8.98 

71  39.1 

Feb. 

9 

15.35 

15.05 

0.920 

5.50 

20.71 

8.96 

71     7.3 

19 

23  27  15.59 

-  15.15 

-0.926 

6.88 

-  20.67 

8.94 

70  35.6 

March 

1    1 

15.80 

15.37 

0.940 

8.26 

20.63 

8.92 

70    3.8 

11 

15.96 

15.69 

0.960 

9.63 

20.57 

8.90 

69  32.0 

21 

16.05 

16.05 

0.982 

11.01 

20.51 

8.87 

69    0.3 

1 

31 

16.08 

16.40 

1.003 

12.38 

20.45 

8.85 

68  28.5 

April 

10 

23  27  16.05 

-  16.70 

-  1.021 

13.76 

-  20.39 

8.82 

67  56.7 

I 

20 

15.98 

16.90 

1.034 

15.14 

20.34 

8.80 

67  24.9 

1 

30 

15.87 

16.98 

1.038 

16.51 

20.29 

8.78 

66  53.2 

1  May 

10 

15.75 

16.93 

1.035 

17.89 

20.24 

8.76 

66  21.4 

J 

20 

1564 

16.74 

1.024 

19.26 

20.19 

8.74 

65  49.6 

30 

23  27  15.56 

-  16.41 

-  1.004 

20.64 

-  20.16 

8.72 

65  17.9 

June 

9 

15.53 

15.99 

0.978 

22.02 

.  20.13 

8.71 

64  46.1 

' 

19 

15.55 

15.52 

0.949 

23.39 

20.11 

8.71 

64  14.3 

29 

15.64 

15.04 

0.920 

24.77 

20.11 

8.70 

63  42.5 

July 

9 

15.78 

14.60 

0.893 

26.14 

20.10 

8.70 

63  10.8 

* 

19 

23  27  15.96 

-  14.22 

-0.870 

27.52 

-  20.12 

8.71 

62  39.0 

■ 

29 

16.17 

13.96 

0.854 

28.90 

20.14 

8.72 

62    7.2 

Aug. 

8 

16.41 

13.82 

0.845 

30.27 

20.17 

8.73 

61  35.5 

o 

18 

16.65 

1381 

0.845 

31.65 

20.20 

8.75 

61     3.7 

1 

28 

16.87 

13.94 

0.853 

33.02 

20.24 

8.77 

60  31.9 

Sept. 

7 

23  27  17.04 

-  14.18 

-0.867 

34.40 

-  20.29 

8.79 

60    0.1 

r 

17 

17.16 

14.48 

0.886 

35.78 

20.35 

8.81 

59  28.4 

27 

17.23 

14.83 

0.907 

37.15 

20.41 

8.83 

58  56.6 

Oct. 

7 

17,23 

15.15 

0.926 

38.53 

20.47 

8.86 

58  24.8 

17 

17.17 

15.41 

0.942 

39.90 

20.53 

8.88 

57  53.0 

27 

23  27  17.07 

-  15.56 

-  0.951 

41.28 

-  20.59 

8.91 

57  21.3 

Nov. 

6 

16.94 

15.55 

0.951 

42.66 

20.64 

8.93 

56  49.5 

16 

16.82 

15  39 

0.941 

44.03 

20.69 

8.95 

56  17.7 

26 

16.72 

15.10 

0.923 

45.41 

20.73 

8.97 

55  46.0 

Dec. 

6 

16.65 

14.69 

0.898 

46.78 

20.76 

8.98 

55  14.2 

16 

23  27  16.64 

-  14.19 

-0.868 

48.16 

-  20.78 

8.99 

54  42.4 

26 

16.69 

13.65 

0.835 

49.54 

20.79 

9.00 

54  10.6 

36 

23  27  16.81 

-  13.14 

-0.804 

50.91 

-  20.79 

9.00 

53  38.9 

Mean 

Obli 

quity,  1891.0,    23^27' 12".23 

(HAirsiif). 

Mean 

Obli 

quity,  1891.0,    23°  27' 11  ".94 

(Petkeb). 

Daily  Hotion 

PreccRRion 

for  1891       

.    .    50"^ 

317         log  1.70124 
376         log  9.13863 
372         log  9.13744 
18           log  0i)4685 

ofQ 

Precession 

in  a  Solar  Dav     .... 

.    .      O'MJ 

Prece**>nAn 

in  a  Sidereal  Dav     .    •    • 

.    .      O^.IJ 

— y.lTTS 

Sun's 

Meal 

3  Equatorial  Horizontal  Paral 

lax .      8".8- 

PA  B  T     II 


ASTRONOMICAL    EPHEMERIS 


MERIDIAN  OF  WASHINGTON 


KPH  91 — 18 — 7ft9 


280        FORMULJl  FOR  STAR  REDUCTIONS,  1891. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BBfiSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 

r,  the  time,  reckoned  in  units  of  one  year,  fVom  the  beginning  of  the  Besaelian  fictitious  year, 
(IdOO,  December  3(M.f)23  =  1891,  January  (H.O— 0<i.078,  Washington  mean  time), 
Ooi^'o)  the  star's  mean  right  ascension  ami  declination  atthe  beginning  of  the  fictitious  year, 
a,  J,    the  starts  apparent  right  ascension  and  declination  at  the  time  r, 
/I,  fi',  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
(J,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon'«  mean  longitudj^. 

BES8ELIAN  STAB-NVMMJtRS. 


A  = 


r  —  0.34249  sin  ft 
+  0.00410  sin  2  ft 

—  0.02521  sin  2  0 

+  0.00293  sin  (0  +  82®  4') 
+  0.00025  sin  (2  0  —  A) 

—  0.00405  sin  2  ([ 

+  0.00135  sin  (([   —  T') 

S  ss  —  9.'2239  cos  ft 
+  0.0895  cos  2  ft 
--  0.5506  cos  2  0 
^  0.0092  cos  (0  +  281^  3') 
^  0.0886  cos  2  ([ 

—  20.4451  cos  o  cos  0 

—  20.4451  sin  0 


—  0.00011  sin  (3  0  —  r) 

—  0.00005  sin  2  (0  —  A) 
+  0.00010  sin  2  (  0  —  r' ) 
+  0.00009  sin  (2  r'  —  A) 
-{•aJ00O0&  cosF' 

+  0.00004  sin  2  V 

—  d!0027  cos  (3  0  —  D 
+  0.0067  cos  (2  0  —  A) 
+  OAXKH  COS  (2r'  —  A) 

—  0.0033  sin  T' 
H-  0.0008  cos  2  r 


o 

6 


£  »  _    0.0461  sin  ft  +  0'/.0014  sin  2  ft  —  0".0033  sin  2  0 

BxssKL*s  StAT'ConatanU. 
a  r=s  3*.07255  -|-  1".33687  sin  oto  tan  do  ^^  precession  in  right  ascension 
^  as  ^  COS  cco  tan  do 
e  sss  ^  cos  oto  sec  do 
^  ^"  iV  ■>>>  Ok>  B^c  do 

a*  ss  20".0520  cos  cxo  ^^  pr«06ision  in  declination 

h'  ^  —  sin  Oo 

s'  ss  tan  li  cos  do  —  sin  otoMo  do 

d'  SB  cos  Oo  sin  do 

R^dueUon  to  ApparmU  Position, 
Oo-^  r/i    +  Aa   -^  Bb   +  Ce   +  Dd  +  ^  E  (in  time) 

S^  +  rfif  +  Aaf  -^  Bbf  +  Ce'  +  Dd'  (in  arc) 

INDEPENDENT  STAB-NUMBEKS. 
f  ==  46".0882  A  +  E  (in  arc)  =»  9i.07255  A  +  ^g  E  (in  time) 
gsln  O^  B  A  sin  H  »  C 

g  COB  O  ^  20".0529  A  A  cos  H  »  D  *  " 


C  tan  tf 


a 
d 


RBduetion  to  Afporemi  Position, 
Oo  +/+  r^  +  /k  ^•in((?+ao)  tan  do+ilhA«u>(lf+cXo)  seed, 
do  +  Tfi'+  ^cos(G-l-cCo) +Acos(lf +ao)aio3o  +  *cosdo 


(in  time) 
(in  arc) 


NoTKs. — (1)  The  independent  star-numbers  are  mora  conrenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bxsszl's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Beseelian  star-numbers  are  more  convenient. 
(2)  In  asing  the  star-constanu  of  the  British  AssoeitAiom  Catalogue^  a,  A,  e,  if,  a',  6',  e',  tf', 
mast  be  changed  to  e,  d,  a,  ^,  — e',  —  il',  —  a'i  — ^S  respectively. 
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FOR 

WASHDfGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Loif  A. 

TjogB, 

Log  C. 

LpgD. 

SoIat  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C, 

Log  D. 

J«n.      0 

-9.4966 

-0.3616 

-0.5362 

+1.3032 

Feb.     15 

-9.2321 

-0.5188 

-1.1981 

+1.0434 

1 

9.4944 

0.3656 

0.5757 

1.3017 

16 

9.2230 

0.5178 

1.2029 

1.0313 

2 

9.4$)20 

0.3664 

0.6119 

1.3000 

17 

9.2126 

0.5184 

1.2075 

1.0187 ; 

3 

9.4889 

0.3643 

0.6451 

1.2982 

18 

9.2014 

0.5213 

1.2120 

1.0055 

4 

9.4847 

0.3604 

0.6757 

1.2963 

19 

1^ 

9.1904 

0.5266 

1.2163 

0.9918 

h       5 

-9.4793 

-0.3562 

-0.7043 

+1.2942 

(f  0.0)  20 

-9.1809 

-0.5336 

-1.2204 

40.9774 

<y^)   6 

9.4725 

0.3533 

0.7310 

1.2921 

21 

9.1735 

0.5415 

1.2243 

0.9624 

7 

9.4647 

0.3530 

0.7559 

1.2899 

22 

9.1686 

0.5493 

1.2280 

0.9468 

8 

9.4563 

0.3562 

0.7794 

1.2874 

23 

9.1661 

0.5560 

1.9316 

0.9306 

9 

9.4479 

0.3629 

0.8016 

1.2846 

24 

9.1652 

0.5607 

1.2380 

0.9138 

10 

-9.4399 

-0.3725 

-0.8225 

+1.2815 

25 

-9.1651 

-0.5633 

-1.2383 

+0.8960 

11 

9.4332 

0.3834 

0.8425 

1.2783 

26 

9.1638 

0.5636 

1.2414 

0.8772 

12 

9.4275 

0.3943 

0.8615 

1.2750 

27 

9.1609 

0.5623 

1.2443 

0.8574 

13 

9.4232 

0.4037 

0.8795 

1.2716 

28 

9.1556 

0.5600 

1.2471 

0.8367 

14 

9.4196 

0.4106 

0.8965 

1.2682 

Mar.      1 

9.1473 

0.5578 

1.2497 

0.8150 

15 

-9.4164 

-0.4145 

-0.9126 

+1.2648 

2 

-9.1364 

-0.5565 

-1.2521 

+0.7918 

16 

9.4132 

0.4155 

0.9281 

1.2612 

3 

9.1235 

0.5570 

1.2544 

0.7671 

17 

9.4091 

0.4142 

0.9430 

1.2573 

4 

9.1101 

0.5507 

1.2566 

0.7408 

18 

9.4037 

0.4116 

0.9573 

1.2531 

5 

9.0969 

0.5643 

1.2587 

0.7127 

19 

9.3970 

0.4092 

0.9710 

1.2486 

6 

9.0854 

0.5703 

1.2607 

0.6826 

h     ^ 

-9.3890 

-0.4084 

-0.9842 

+1.2439 

h       7 

-9.0763 

-0.5769 

-1.2626 

+0.6501 

(8^)21 

9.3802 

0.4102 

0.9969 

1.2390 

(11^)   8 

9.0701 

0.5831 

1.2643 

0.6148 

22 

9.371 1 

0.4151 

1.0091 

1.2340 

9 

9.0665 

0.5879 

1.2658 

0.5763 

23 

9.3626 

0.4228 

1.0208 

1.2289 

10 

9.0644 

0.5908 

1.2671 

0.5339 

24 

9.3551 

0.4326 

1.0319 

1.2237 

11 

9.0622 

0.5917 

1.2682 

0.4868 

25 

-9.3491 

-0.4432 

-1.0425 

+1.2184 

12 

-9.0593 

-0.5905 

-1.2692 

+0.4338 

26 

9.3448 

0.4532 

1.0528 

1.2127 

13 

9.0542 

U.oooO 

1.2701 

0.3731 

27 

9.3419 

0.4615 

1.0628 

1.2068 

14 

9.0462 

0.5848 

1.2709 

0.3030 

28 

9.3398 

0.4673 

1.0725 

1.2007 

15 

9.0349 

0.5819 

1.2716 

0.2190 

29 

0.3379 

0.4704 

1.0819 

1.1943 

16 

9.0210 

0.5803 

1.272:1 

0.1145 

30 

-9.3352 

-0.4710 

-1.0909 

+1.1877 

17 

-9.0054 

-0.5804 

-1.2728 

49.9763 

31 

9.3313 

0.4698 

1.0996 

1.1808 

18 

0.9894 

0.5826 

1.2731 

9.7718 

Feb.      1 

9.3255 

0.4679 

1.1080 

1.1737 

19 

8.9750 

0.5866 

1.2732 

+9.3775 

2 

9.3179 

0.4665 

1.1161 

1.1664 

20 

89636 

0.5916 

1.2732 

-9.0613 

3 

9.3087 

0.4668 

1.1239 

1.1589 

21 

8.9559 

0.5969 

1.2730 

9.6715 

h       < 

-9.2984 

-0.4696 

-1.1313 

+  1.1511 

b     *« 

-8.9521 

-0.6015 

-1.2727 

-9.9155 

(•^)   5 

9.2878 

0.4750 

1.1385 

1.1430 

(19.0)  23 

8.9513 

0.6046 

1.2723 

0.0704 

6 

9.2777 

0.4827 

1.1455 

1.1346 

24 

8.9519 

0.6058 

1.2718 

0.1843 

7 

9.2690 

0.4918 

1.1522 

1.1259 

25 

8.9520 

0.6049 

1.2712 

0.2743 

8 

9.2620 

0.5011 

1.1587 

1.1168 

26 

8.9496 

0.6023 

1.2705 

0.3487 

9 

-9.2570 

-0.5095 

-1.1650 

+1.1074 

27 

-8.9435 

-0.5985 

-1.2697 

^.4120 

10 

0.2534 

0.5162 

1.1711 

1.0975 

28 

8.9328 

0.5945 

1.2687 

0.4671 

11 

9.2508 

0.5205 

1.1769 

1.0873 

20 

8.9172 

0.5910 

1.2676 

0.5158 

12 

9.2481 

0.5224 

I.I825 

1.0768 

30 

8.8973 

0.5889 

1.2662 

0.5595 

13 

9.2445 

0.5222 

1.1879 

1.0660 

31 

8.8748 

0.5888 

1.2647 

0.5991 

14 

-9.2393 

-0.5207 

-1.1931 

+1.0550 

Apr.      1 

-8.a512 

^.5906 

-1.2631 

-0.6352 

15 

-9.2321 

-0.5188 

-1.1981 

+1.04.34 

2 

-8.8292 

-0.5940 

-1.2614 

-0.6684 

B  =  . 

-•."04 
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FOR 

WASHINGTON  MEAN  MIDNIGHT. 

Solsr  Dty. 
(Sid.  Hoar.) 

Log  A. 

Lor  n. 

Log  C. 

Log  D. 

So1*r  Dfty. 
(Sid.  Himr.) 

Log  A. 

Log  B. 

Log  C. 

Logi>. 

Apr.       1 

-6.8512 

-0.5906 

-1.2631 

^.6352 

May     17 

+8.6667 

-0.5670 

-1.0098 

-1.2340 

2 

8.8292 

0.5940 

1.2614 

0.6684 

18 

8.6763 

0.5658 

0.9984 

1.2387 

3 

8.8108 

0.5982 

1.2596 

0.6990 

19 

8.6881 

0.5626 

0.9865 

1.2432 

4 

8.7976 

0.6024 

1.2577 

0.7276 

20 

8.7055 

0.5576 

0.9742 

1.2474 

5 

8.7883 

0.6056 

1.2557 

0.7543 

21 

8.7287 

0.5518 

0.9613 

1.2515 

h       « 

-8.7829 

-0.6072 

-1.2536 

-0.7792 

h     « 

+8.7579 

-0.5460 

-0.9479 

-1.2555 

(13-0)    7 

8.7787 

0.6068 

1.2513 

0.8027 

(le^)  23 

8.7910 

0.5415 

0.9340 

1.2593 

8 

8.7729 

0.6044 

1.2488 

0.8248 

24 

8.8254 

0.5388 

0.9196 

1.2630 

9 

8.7633 

0.6005 

1.2461 

0.8458 

25 

8.8582 

0.5385 

0.9048 

1.2666 

10 

8.7479 

0.5956 

1.2432 

0.8656 

26 

8.8879 

0.5405 

0.8892 

1.2700 

11 

-8.7253 

^.5908 

-1.2402 

-0.8844 

27 

+8.9130 

-0.5440 

-0.8728 

-1.2733 

12 

8.6956 

0.5869 

1.2371 

0.9023 

28 

6.9329 

0.5483 

0.8556 

1.2764 

13 

8.6598 

0.5846 

1.2339 

0.9194 

29 

8.9476 

0.5523 

0.8376 

1.2793 

14 

8.6199 

0.5843 

1.2305 

0.9358 

30 

8.9596 

0.5550 

0.8187 

1.2820 

15 

8.5794 

0.5859 

1.2270 

0.9514 

31 

8.9691 

0.5558 

0.7987 

1.2846 

16 

-8.5429 

-0.5890 

-1.2234 

-0.9664 

Jane     i 

+8.9782 

-0.6545 

-0.7776 

-1.2871 

17 

8.5139 

0.5926 

1.2196 

0.9807 

2 

8.9886 

0.5511 

0.7554 

1.2895 

18 

8.4945 

0.5959 

1.2156 

0.9944 

3 

9.0010 

0.5464 

0.7321 

1.2918 

19 

8.4842 

0.5981 

1.2114 

1.0075 

4 

9.0167 

0.5410 

0.7074 

1.2939 

20 

8.4795 

0.5984 

1.2070 

1.0200 

5 

9.0352 

0.5.362 

0.6808 

1.2959 

h     2» 

-8.4742 

-0.5967 

-1.2024 

-1.0321 

h       6 

+9.0550 

-0.5329 

-0.6524 

-1.2977 

(I4.0)22 

8.4627 

0.5930 

1.1977 

1.0438 

(ir.o)  7 

9.0750 

0.5319 

0.6219 

1.2994 

23 

8.4406 

0.5880 

1.1929 

1.0551 

8 

9.0937 

0.5332 

0.5890 

1.3010 

24 

8.4016 

0.5824 

1.1880 

1.0660 

9 

9.1 103 

0.5366 

0.5534 

1.3025 

25 

8.3408 

0.5771 

1.1829 

1.0764 

10 

9.1239 

0.5415 

0.5143 

1.3038 

26 

-8.2521 

-0.5730 

-1.1776 

-1.0864 

11 

+9.1343 

-0.6467 

-0.4713 

-1.3050 

27 

8.1277 

0.5709 

1.1720 

1.0961 

12 

9.1419 

0.5512 

0.4234 

1.3061 

28 

7.9474 

0.5709 

1.1662 

1.1055 

13 

9.1474 

0.5542 

0.3693 

1.3071 

29 

7.6399 

0.5727 

1.1602 

1.1146 

14 

9.1520 

0.5552 

0.3076 

1.3080 

30 

-6.9731 

0.5758 

1.1540 

1.1234 

15 

9.1570 

0.6540 

0.2354 

1.3087 

May      1 

+7.2923 

-0.5792 

-1.1476 

-1.1319 

16 

+9.1635 

-0.5511 

-0.1486 

-1.3093 

2 

7.6117 

0.5820 

1.1410 

1.1401 

17 

9.1722 

0.5470 

0.0397 

1.3096 

3 

7.7497 

0.5833 

1.1342 

1.1480 

16 

9.1830 

0.5427 

9.8942 

1.3102 

4 

7.8395 

0.5827 

1.1271 

1.1556 

19 

9.1960 

0.5393 

9.6734 

1.3105 

5 

7.9170 

0.5799 

I.II98 

1.1629 

20 

9.2104 

0.5378 

-9.2004 

1.3106 

h       « 

+8.0021 

-0.5754 

-1.1123 

-1.1699 

h     8> 

+9.2250 

-0.6385 

+9.1820 

-1.3106 

(IS^)    7 

8.0983 

0.5697 

1.1045 

1.1767 

(18^)  22 

9.2390 

0.5416 

0.6672 

1.3105 

8 

6.2001 

0.5637 

1.0964 

1.1833 

23 

9.2515 

0.5465 

9.8904 

1.3102 

9 

8.2987 

0.5585 

1.0880 

1.1898 

24 

9.2619 

0.5524 

0.0369 

1.3098 

10 

8.3886 

0.5548 

1.0793 

1.1961 

25 

9.2702 

0.5584 

0.1461 

1.3093 

It 

+8.4657 

-0.5533 

-1.0703 

-1.2021 

26 

+9.2767 

-0.5634 

+0.2332 

-1.3067 

12 

8.5289 

0.5540 

1.0610 

1.2079 

27 

0.2821 

0.6667 

0.3057 

1.3060 

13 

8.5781 

0.5565 

1.0514 

1.2135 

28 

9.2866 

0.6678 

0.3676 

1.3072 

14 

8.6140 

0.5600 

1.0415 

1.2189 

29 

9.2917 

0.5671 

0.4218 

1.3062 

15 

6.6390 

0.5635 

1.0314 

1.2241 

30 

9.2979 

0.6648 

0.4697 

1.3051 

16 

+8.6554 

-0.5661 

-1.0208 

-1.2291 

July      1 

+9.3055 

-0.6616 

+0.5128 

-1.3039 

17 

+8.6667 

-0.5670 

-1.0098 

-1.2340 

2 

+9.3146 

• -0.6687 

+0.5519 

-1.3026 

B«- 

•O^'.Oi 
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FOR 

■ 

WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

LogD. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

hog  B. 

Log  C. 

Log  D. 

July   1 

+9.3055 

-0.5616 

+0.5128 

-1.3039 

Aag.  16 

+9.5476 

-0.6640 

+1.1813 

-1.0797 

2 

9.3146 

0.5587 

0.5519 

1.3026 

17 

9.5522 

0.6696 

1.1864 

1.0695 

3 

9.3250 

0.5569 

0.5877 

1.3012 

18 

9.5568 

0.6756 

1.1913 

1.0591 

4 

9.3358 

0.5571 

0.6206 

1.2996 

19 

9.5563 

0.6813 

1.1961 

1.0483 

5 

9.3464 

0.5593 

0.6511 

1.2979 

20 

9.5601 

0.6859 

1.2008 

1.0370 

li   « 

4-9.3559 

-0.5640 

+0.6794 

-1.2960 

h  2« 

+9.5613 

-0.6888 

+1.9053 

-1.0259 

<1».0|  7 

9.3612 

0.5701 

0.7060 

1.2940 

(99.0)  22 

9.5624 

0.6901 

1.9097 

1.0198 

8 

9.3705 

0.5767 

0.7309 

1.2919 

23 

9.5639 

0.69G0 

1.9140 

0.9999 

9 

9.3752 

0.5830 

0.7543 

1.2897 

24 

9.5660 

0.6888 

1.9181 

0.9864 

10 

9.3786 

0.5881 

0.7765 

• 

1.2874 

25 

9.6690 

0.6879 

1.9990 

0.9793 

11 

+0.3811 

-0.5914 

+0.7974 

-1.2849 

26 

+9.5730 

-0.6860 

+1.9957 

-0.9576 

12 

9.3836 

0.5927 

0.8173 

1.2823 

27 

9.5775 

0.6867 

0.9422 

13 

9.3867 

0.5921 

0.8361 

1.2795 

28 

9.5822 

0.6870 

1.9324 

0.9262 

14 

9.3910 

0.5903 

0.8540 

1.2766 

29 

9.5867 

0.6898 

1.9355 

0.9099 

15 

9.3967 

0.5880 

0.8711 

1.2736 

30 

9.5906 

0.6941 

1.9385 

0.8932 

16 

4-9.4038 

-0.5863 

+0.8875 

-1.2704 

31 

+9.5937 

-0.6991 

+1.9415 

-0.8752 

17 

9.4119 

0.5859 

0.9032 

1.2670 

Sept   1 

9.6957 

0.7043 

1.9444 

0.8562 

18 

9.4207 

0.5876 

0.9183 

1.2635 

2 

9.5968 

0.7089 

1.9479 

0.8362 

19 

9.4291 

0.5913 

0.9327 

1.2598 

3 

9.5971 

0.7123 

1.9498 

0.8150 

20 

9.4369 

0.5068 

0.9465 

1.2560 

4 

9.5973 

0.7142 

1.9599 

0.7926 

91 

-••9.4437 

-0.6034 

+0.9598 

-1.2521 

h   5 

+9.5975 

-0.7144 

+1.9545 

-0,7687 

li  « 

9.4488 

0.6102 

0.9726 

1.2480 

(9S^)  6 

9.5061 

0.7134 

1.9566 

0.7434 

(M^)23 

9.4528 

0.6163 

0.9849 

1.2437 

7 

9.5996 

0.7116 

1.9586 

0.7164 

24 

9.4557 

0.621 1 

0.9967 

1.2393 

8 

9.6021 

0.7095 

1.9604 

0.6874 

25 

9.4583 

0.6240 

r.0081 

1.2347 

9 

9.6054 

0.7080 

1.9621 

0.6562 

26 

+9.4609 

-0.6250 

+1.0191 

-1.2299 

10 

+9.6094 

-0.7077 

+1.9637 

-0.6224 

27 

9.4640 

0.6245 

1.0297 

1.2249 

11 

9.6134 

0.7088 

I.96G9 

0.5655 

28 

9.4682 

0.6231 

1.0309 

1.2196 

12 

9.6176 

0.7114 

1.9666 

0.5451 

29 

9.4735 

0.6216 

1.0498 

1.2145 

13 

9.6211 

0.7151 

1.9678 

0.5005 

30 

9.4796 

0.6207 

1.0594 

1.2090 

14 

9.6238 

0.7194 

1.9689 

0.4504 

31 

+9.486:) 

-0.6214 

+  1.0687 

-1.2033 

15 

+9.6258 

-0.7236 

+1.9099 

-0.3937 

Aug.   I 

9.4931 

0.6239 

1.0777 

1.1974 

16 

9.6270 

0.7271 

1.9708 

0.3283 

2 

9.4994 

0.6282 

1.0864 

I.I9I3 

17 

9.6977 

0.7293 

1.9715 

0.9510 

3 

9.5049 

0.6340 

1.0948 

1.1849 

18 

9.6282 

0.7299 

1.9791 

0.1568 

4 

9.5091 

0.6405 

1.1029 

i.na-) 

19 

9.6289 

0.7991 

1.9795 

0.0360 

5 

+9.5121 

-0.6468 

+1.1107 

-1.1715 

h     » 

+9.6302 

-0.7971 

+1.9798 

-9.8678 

li   6 

9.5139 

0.6523 

1.1182 

1.1645 

(O^)  21 

9.6322 

0.7245 

1.9730 

9.5910 

(91^)  7 

9.5149 

0.6564 

I.I2S4 

1.1573 

22 

9.6350 

0.7219 

1.9731 

-8.6075 

8 

9.5159 

0.6587 

1.1322 

1.1500 

23 

9.6385 

0.7201 

1.9730 

+9.4894 

9 

9.5172 

0.6593 

1.1388 

1.1423 

24 

9.6423 

0.7195 

1.9ri8 

9.8187 

10 

+9.5191 

-0.6585 

+1.1453 

-1.1343 

25 

+9.6461 

-0.7903 

+1.9795 

+0.0038 

11 

9.5220 

0.6571 

I.I5I7 

1.1260 

26 

9.6494 

0.7997 

1.9791 

0.1330 

19 

9.5262 

0.6559 

1.1580 

1.1174 

27 

9.6522 

0.7959 

1.9716 

0.9393 

13 

9.5312 

0.6556 

1.1642 

1.1085 

28 

9.6541 

0.7994 

1.9710 

0.3139 

14 

9.5368 

0.6568 

1.1702 

1.0992 

29 

9.6651 

0.7397 

1.9709 

0.3819 

15 

• 

+9.5425 

-0.6596 

+1.1759 

-1.0896 

30 

+9.6555 

-0.7350 

+1.9699 

+0.4396 

16 

+9.5476 

-0.6640 

+1.1813 

-1.0797 

Got   1 

+9.6556 

-0.7369 

+1.9681 

40.4916 

B  =  - 

-0."04 
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FOR 

WASHDirGTON 

MEAN 

MIDNIGHT. 

1 
1 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Lor  Ji. 

Log  C. 

Log  i). 

So1*r  Day. 
(Sid.  Hoar.) 

Log  A. 

• 
Log  B. 

Log  C. 

Log  D. 

Oct.   1 

+9.0555 

-0.7359 

+1.2681 

+0.4916 

Nov.  16 

+9.7551 

-0.6910 

+1.0360 

+1.2218 

2 

9.6554 

0.7353 

1.2668 

0.5376 

17 

9.7589 

0.6879 

1.0251 

1.2271 

3 

9.6558 

0.7334 

1.2654 

0.5792 

18 

9.7628 

0.6864 

1.0137 

1.2322 

4 

9.6568 

0.7304 

1.2639 

0.6170 

19 

9.7665 

0.68()4 

1.0018 

1.2371 

5 

9.6587 

0.7271 

1.2623 

0.6517 

20 

9.7699 

0.6879 

0.9894 

1.2419 

h   6 

+9.6614 

-0.7240 

+1.2606 

+0.6a37 

(4«0)21 

+9.7727 

-0.6904 

+0.9766 

+1.2466 

(I-O)  7 

9.6647 

0.7219 

1.2587 

0.7134 

22 

9.7749 

0.6931 

0.9633 

1.251 1 

8 

9.6684 

0.7211 

1.2567 

0.74 1 1 

23 

9.7766 

0.6952 

0.9493 

1.2554 

9 

9.6721 

0.7218 

1.2545 

0.7671 

24 

9.7777 

0.6963 

0.9347 

1.2^94 

10 

9.6755 

0.7237 

1.2522 

0.7915 

25 

9.7787 

0.6958 

0.9195 

1.2632 

11 

+9.6782 

-0.7264 

+1.2498 

+0.8144 

26 

+9.7797 

-0.6938 

+0.9037 

+1.2668 

12 

9.6803 

0.7293 

1 .2472 

0.8360 

27 

9.7811 

0.6905 

0.8873 

1 .2703 

13 

9.6817 

0.7317 

1.2444 

0.8566 

28 

9.7832 

0.6863 

0.8699 

1.9738 

14 

9.6826 

0.7329 

1.2415 

0.8762 

29 

9.7858 

0.6821 

0.8515 

1.2768 

15 

9.6833 

0.7327 

1.2385 

0.8948 

30 

9.7892 

0.6786 

0.8321 

1 .2799 

16 

+9.6842 

-0.7310 

+1.2353 

+0.9124 

Deo.   1 

+9.7927 

-0.6764 

+0.8117 

+  1.2829 

17 

9.6853 

0.7280 

1.2320 

0.9292 

2 

9.7965 

0.6758 

0.7902 

1.2857 

18 

9.6872 

0.7243 

1.2285 

0.9452 

3 

9.8003 

0.6769 

0.7674 

1.2883 

19 

9  6898 

0.7205 

1.2248 

0.9606 

4 

9.8036 

0.6794 

0.7433 

1.2907 

20 

9.6930 

0.7171 

1.2209 

0.9754 

5 

9.8065 

0.6827 

0.7176 

1.2930 

b  2< 

+9.6967 

-0.7146 

+1.2169 

+0.9897 

h   « 

+9.8089 

-0.6859 

+0.6901 

+1.2952 

(tl^)  22 

9.7005 

0.7137 

1.2127 

1.0034 

(S^)  7 

9.8107 

0.6884 

0.6607 

1.2972 

23 

9.7040 

0.7144 

1.2083 

1.0165 

8 

9.8123 

0.6896 

0.6287 

1.2991 

24 

9.7070 

0.7162 

1.2037 

1.0291 

9 

9.8138 

0.6892 

0.5943 

1.3008 

25 

9.7094 

0.7186 

1.1990 

1.0412 

10 

9.8155 

0.6873 

0.5567 

1.3024 

26 

+9.7110 

-0.7210 

+1.1941 

+1.0528 

11 

+9.8175 

-0.6843 

+0.5154 

+1.3038 

27 

9.7119 

0.7226 

1.1890 

1.0640 

12 

9.8201 

0.6807 

0.4695 

1.3051 

28 

9.7124 

0.7230 

1.1837 

1 .0748 

13 

9.8231 

0.6772 

0.4181 

1.3062 

29 

9.7129 

0.7218 

1.1782 

1.0852 

14 

9.8265 

0.6749 

0.3695 

1 .3072 

30 

9.7136 

0.7192 

1.1725 

1.0953 

15 

9.8302 

0.6740 

0.2916 

1.3081 

31 

+9.7147 

-0.7155 

+1.1666 

+1.1050 

16 

+9.8339 

-0.6748 

+0.2110 

+1.3089 

Not.   1 

9.7166 

0.71 1 1 

1.1604 

1.1143 

17 

9.8372 

0.6772 

0.1116 

1.3095 

2 

9.7192 

0.7068 

1.1540 

1.1233 

18 

9.8402 

0.6808 

9.9824 

1.3100 

3 

9.7225 

0.7033 

1.1474 

1.1320 

19 

9.8425 

0.6850 

9.7973 

1.3104 

4 

9.7263 

0.7012 

1.1405 

1.1404 

20 

9.8443 

0.6888 

+9.4700 

1.3106 

h   ^ 

+9.7:i02 

-0.7006 

+1.1334 

+  1.1486 

h  21 

+9.8457 

-0.6917 

-8.5977 

+1.3106 

(SJO)    6 

9.7338 

0.7015 

1.1261 

1.1565 

(6.0)  22 

9.8467 

0.6931 

9.5717 

1.3105 

7 

9.7370 

0.7034 

1.1185 

1.1641 

23 

9.8478 

0.6930 

9.8490 

1.3103 

8 

9.7396 

0.7058 

1.1106 

1.1714 

24 

9.8492 

0.6915 

0.0169 

1.3099 

9 

9.7416 

0.7079 

1.1024 

1.1785 

25 

9.8509 

0.6891 

0.1376 

1.3094 

10 

+9.7430 

-0.7091 

+  1.0939 

+1.1854 

26 

+9.8531 

-0.6864 

-0.2317 

+1.3088 

It 

9.7443 

0.7089 

1.0851 

1.1920 

27 

9.8559 

0.6842 

0.3090 

1.3080 

12 

9.7456 

0.7071 

1.0760 

1.1984 

28 

9.8590 

0.6832 

0.3745 

1.3071 

13 

9.7471 

0.7039 

1.0666 

1.2046 

29 

9.8624 

0.6836 

0.4313 

1.3061 

14 

9.7492 

0.6997 

1.0568 

1.2106 

30 

9.8657 

0.6858 

0.4813 

1.3049 

15 

+9.7519 

-0.6952 

+1.0466 

+1.2163 

31 

+9.8688 

-0.6895 

-0.5261 

+1.3035 

16 

+9.7551 

-0.6910 

+i.o:i60 

+1.2218 

32 

+9.8715 

-0.6041 

-0.5665 

+1.3020 

• 

B«- 

.  0".04 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 

(Sid-Honr.) 

T 

/ 

G 

H 

^gff. 

Log*. 

i 

1 
I^gi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

Jan.    0 

0.0016 

-14.'50 

s 
-0.967 

o   / 

200  4 

h  m 
13  20.3 

350°  18 

h  m 
2:)  21.2 

•M).8260 

+  1.3004 

-1.49 

-0.1732 

I 

0.0043 

14.43 

0.962 

200  20 

13  21.3 

340  22 

23  17.5 

0.8245 

1.3092 

1.64 

0.2128 

2 

0.0071 

14.35 

0.957 

200  29 

13  21.9 

348  26 

23  i:i.7 

0.8226 

1.3090 

1.7H 

0.2491 

3 

0.0098 

14.25 

0.950 

200  31 

13  22.1 

347  29 

23  9.9 

0.8196 

1.3087 

1.92 

0.2822 

1       4 

0.0126 

14.11 

0.941 

200  32 

13  22.1 

346  32 

23  6.1 

0.8154 

1.3084 

2.06 

0.3129 

• 

1   1.   ^ 

0.0153 

-13.94 

-0.929 

200  35 

13  22.3 

345  35 

23  2.3 

+0.8101 

+l.:)08l 

-2.20 

-0.3416 

itJ^)    6 

0.0180 

13.72 

0.915 

200  45 

13  23.0 

344  38 

22  58.5 

0.60:)8 

1.3078 

2.34 

0.3682 

7 

0.0208 

13.48 

0.899 

201  5 

13  24.3 

343  41 

22  54.7 

0.7970 

1.3074 

2.48 

0.39:)3 

8 

0.0235 

13.22 

0.881 

20136 

13  26.4 

342  44 

22  50.9 

0.7901 

1.3070 

2.62 

0.4167 

9 

0.0263 

12.97 

0.865 

202  18 

13  29.2 

341  47 

22  47.1 

0.7839 

1.3066 

2.75 

0.4389 

10 

0.0290 

-12.73 

-0.849 

203  7 

13  32.5 

340  50 

22  43.3 

+0.7785 

+  1.3062 

-2.88 

-0.4599 

11 

0.0317 

12.53 

0.8:15 

203  58 

13  35.9 

339  53 

22  39.5 

0.7746 

1.3058 

3.02 

0.4799 

12 

0.0345 

12.37 

0.825 

204  48 

13  39.2 

33856 

22  35.7 

0.7717 

l.:)054 

3.16 

0.4989 

13 

0.0372 

12.25 

0.817 

205  29 

1341.9 

337  58 

22  31.9 

0.76SH> 

1.3049 

3.29 

0.5169 

14 

0.0400 

12.15 

0.810 

206  2 

13  44.1 

337  1 

22  28.1 

0.7683 

1.3044 

3.42 

■ 

0.5339 

'      15 

0.0427 

-12.05 

-0.803 

206  25 

13  45.7 

336  3 

22  24.2 

+0.7662 

+I.30:S9 

-3.55 

-0.5499 

16 

0.0454 

11.97 

0.798 

206  37 

13  46.5 

335  5 

2220.3 

0.7641 

1.3034 

3.68 

0.5653 

17 

0.0482 

11.86 

0.791 

206  46 

13  47.1 

334  7 

22  16.5 

0.7605 

1.3020 

3.81 

0.5801 

1      »« 

0.0509 

11.72 

0.781 

206  55 

13  47.7 

333  9 

22  12.6 

0.7557 

1.3024 

3.94 

0.5944 

19 

0.0537 

11.53 

0.709 

207  9 

13  48.6 

33211 

22  8.7 

0.7499 

1.3019 

4.07 

0.608:1 

h  ^ 

0.0564 

-11.33 

-0.755 

207  32 

13  50.1 

331  12 

22  4.8 

+o.74;m 

+1.3013 

-4.19 

-0.6216 

(8^)21 

0.0591 

11.10 

0.740 

208  7 

13  52.5 

330  14 

22  0.9 

0.7369 

1.3007 

4.31 

0.6343 

22 

0.0618 

10.87 

0.725 

208  53 

13  55.5 

329  15 

21  57.0 

0.7310 

1.3001 

4.43 

0.6465 

2:) 

0.0646 

10.66 

0.711 

209  48 

13  59.2 

328  16 

21  53.1 

0.7264 

l.2«»95 

4.55 

0.6582 

24 

0.0673 

10.48 

0.699 

210  48 

14  3.2 

327  17 

21  49.1 

0.7233 

1.2989 

4.67 

0.6694 

25 

0.0700 

-10.34 

-0.689 

211  46 

14  7.1 

326  18 

21  45.2 

+0.7218 

+1.2983 

-4.79 

-0.6800 

26 

0.0727 

10.25 

0.683 

212  37 

14  10.5 

325  18 

21  41.2 

0.7215 

1.2977 

4.91 

0.6903 

27 

0.0755 

10.17 

0.678 

213  18 

14  13.2 

324  19 

21  37.3 

0.7220 

1.2971 

5.02 

0.7003 

28 

0.0782 

10.12 

0.675 

213  47 

14  15.1 

323  19 

21  33.3 

0.7223 

1.2965 

5.13 

0.7100 

29 

0.0810 

10.07 

0.671 

214  5 

14  16.3 

322  20 

21  29.3 

0.7220 

1.2959 

5.24 

0.7194 

30 

0.08:)7 

-10.02 

-0.668 

214  17 

14  17.1 

32120 

21  25.3 

+0.7203 

+  1.2952 

-6.35 

-0.7284 

31 

0.0864 

9.93 

0.662 

214  27 

14  17.8 

320  20 

21  21.3 

0.7172 

1.2946 

5.46 

0,7371 

Feb.    1 

0.0892 

9.79 

0.653 

214  41 

14  18.7 

319  19 

21  17.3 

0.7127 

1.2939 

5.56 

0.7455 

2 

0.0019 

9.62 

0.641 

215  4 

14  20.3 

318  19 

21  13.3 

0.707 1 

1.2933 

5.67 

0.7536 

3 

0.0947 

9.42 

0.628 

215  40 

14  22.7 

317  18 

21  9.2 

0.7011 

1.2926 

5.77 

0.7613 

h   * 

0.0974 

-9.20 

-0.613 

216  29 

14  25.9 

316  18 

21  5.2 

+0.6953 

+1.2919 

-5.87 

-0.7687 

(•^)  5 

O.IOOI 

8.98 

0.599 

217  30 

14  30.0 

315  17 

21  1.1 

0.6005 

1.2912 

5.97 

0.7759 

6 

0.1029 

8.78 

0.585 

21838 

14  34.5 

314  16 

20  57.1 

0.6872 

1.2906 

6.07 

0.7829 

7 

0.1056 

8.59 

0.573 

219  47 

14  39.1 

313  15 

20  53.0 

0.6850 

1.2899 

6.17 

0.7897 

6 

0.1084 

8.47 

0.565 

220  51 

14  4:1.4 

312  14 

20  48.9 

0.6854 

1.2893 

6.26 

0.7962 

9 

O.ltll 

-  8.37 

-0.558 

22144 

14  46.9 

311  13 

20  44.8 

+0.6863 

+1.2886 

-6.35 

-0.8025 

10 

0.1138 

8.30 

0.553 

222  24 

14  49.6 

310  II 

20  40.7 

0.6873 

1.2879 

6.44 

0.8046 

II 

0.1166 

8.25 

0.550 

222  51 

14  51.4 

309  9  1  20  36.6 

0.6879 

1.2873 

6.53 

0.8144 

12 

0.1193 

8.20 

0.547 

223  10 

14  52.7 

308  7 

20  32.5 

0.6874 

1.2866 

6.61 

0.8200 

13 

0.1221 

8.13 

0.542 

223  23 

14  53.5 

307  5 

20  28.3 

0.6853 

1.2860 

6.69 

0.8254 

14 

0.1848 

-  8.04 

-0.536 

223  38 

14  54.5 

306  3 

20  24.9  ^0.6819 

+  1.2853 

-6.77 

-0.8306 

16 

0.1975 

-  7.91 

•0.527 

22:)  59 

14  55.9|305  0 

20  20.0  40.6772 

+  1.2847 

-6.85 

-0.8356 
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• 

FOR  WASHINGTON  MT5AN  MIDNIGHT, 

SoUr  Bfty. 
(Sid.  Hour.) 

T 

/ 

a 

H 

Log  A. 

i 

I^Ki. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Feb.   15 

y 

0.1275 

-7.91 

a 
-0.527 

223  59 

h  m 
14  55.9 

305*  0 

h  m 
20  20.0 

+0.6772 

+1.2847 

If 
-6.85 

-0.8366 

16 

0.1303 

7.74 

0.516 

224  31 

14  58.1 

303  57 

20  15.8 

0.6721 

1.2841 

6.93 

0.8404 

17 

0.1330 

7.56 

0.504 

225  14 

15  0.9 

302  54 

20  11.6 

0.6672 

1.2835 

7.00 

0.8450 

Id 

0.1358 

7.37 

0.491 

226  10 

15  4.7 

301  51 

20  7.4 

0.6631 

1.2829 

7.07 

0.8494 

19 

0.1385 

7.19 

0.479 

227  15 

15  9.0 

300  48 

20  3.2 

0.6607 

1.2823 

7.14 

0.8537 

(104»)  20 

0.1412 

-7.03 

-0.469 

228  20 

15  13.3 

299  45 

19  59.0 

•1-0.6603 

+1.2817 

-7.21 

-0.8577 

21 

0.1440 

6.91 

0.401 

229  20 

15  17.3 

298  42 

19  54.8 

0.6615 

1.2811 

7.28 

0.8616 

22 

0.1467 

6.8:) 

0.455 

2:)0  9 

15  20.6 

297:^ 

19  50.G 

0.6641 

1.2806 

7.34 

0.8654 

23 

0.1496 

6.80 

0.453 

230  45 

15  23.0 

296  35 

19  46.3 

0.6670 

1.2801 

7.40 

0.8690 

24 

0.1522 

6.78 

0.452 

231  U 

15  24.4 

295  31 

19  42.1 

0.6696 

1.2796 

7.46 

0.8725 

25 

0.1549 

-6.78 

-0.452 

231  17 

15  25.1 

294  27 

19  37.8 

+0.6711 

+  1.2791 

-7.51 

-0.8758 

26 

0.1577 

6.76 

0.451 

23123 

15  25.5 

293  23 

19  33.5 

0.6708 

1.2786 

7.56 

0.8780 

27 

0.1604 

6.72 

0.448 

231  29 

15  25.9 

292  19 

19  29.3 

0.6689 

1.2781 

7.61 

0.8818 

28 

0.1632 

6.63 

0.442 

231  41 

15  26.7 

291  15 

19  25.0 

0.6654 

1.2777 

7.66 

0.8846 

Mar.   1 

0.1659 

6.51 

0.434 

232  4 

15  28.3 

290  II 

19  20.7 

0.6609 

1.2773 

7,71 

0.8872 

2 

0.1686 

-6.35 

-0.423 

232  41 

15  30.7 

289  7 

19  16.5 

+0.6560 

+1.2769 

-7.75 

-0.8896 

3 

0.1714 

C.I6 

0.411 

263  32 

1534.1 

288  3 

19  12.2 

0.6516 

1.2765 

7.79 

0.8919 

4 

0.1741 

5.98 

0.399 

234  33 

15  38.2 

286  58 

19  7.9 

0.6487 

1.2761 

7.83 

0.8941 

5 

0.1769 

5.80 

0.387 

235  39 

15  42.6 

285  53 

19  3.5 

0.6475 

1 .2757 

7.87 

0.8962 

6 

0.1796 

5.65 

0.377 

236  43 

15  46.9 

264  iQ 

18  59.2 

0.6481 

1.2754 

7.91 

0.8982 

h   7 

0.1823 

-5.53 

-0.369 

237  39 

15  50.6 

283  44 

16  54.9 

+0.6501 

+1.2751 

-7.94 

-0.9001 

(tl.O)  8 

0.1850 

5.46 

0.364 

238  23 

15  53.5 

282  39 

18  50.6 

0.6529 

1.2748 

7.97 

0.9018 

9 

0.1878 

5.41 

0.361 

238  53 

15  55.5 

281  34 

18  46.3 

0.6554 

1 .2745 

8.00 

0.9033 

10 

0.1905 

5.39 

0.359 

23911 

15  56.7 

280  20 

18  41.9 

0.6569 

1.2742 

8.03 

0.9046 

II 

0.1932 

5.36 

0.357 

239  21 

15  57.4 

279  24 

18  37.6 

0.6571 

1 .2740 

8.05 

0.9056 

12 

0.1959 

-5.32 

-0.355 

239  27 

15  57.8 

278  19 

18  33.3 

+0.6554 

+1.2738 

-8.07 

-0.9066 

13 

0.1987 

5.26 

0.351 

239  36 

15  58.4 

277  14 

18  28.9 

0.6522 

1.2736 

8.09 

0.9075 

14 

0.2014 

5.15 

0.343 

239  53 

15  59.5 

276  9 

18  24.6 

0.6478 

1.2735 

8.10 

0.9083 

15 

0.2042 

5.0.1 

d.335 

240;2I 

16  1.4 

275  4 

18  20.3 

0.6428 

1.2734 

8.11 

0.9090 

16 

0.2069 

4.88 

0.325 

241  3 

16  4.2 

273  58 

18  15.9 

0.6383 

1.2733 

8.12 

0.9097 

17 

0.2096 

-4.71 

-0.314 

241  55 

16  7.7 

272  53 

18  11.5 

+0.6348 

+1.2733 

-8.13 

-0.9102 

18 

0.2124 

4.54 

0.303 

242  54 

16  ii.6 

27148 

18  7.2 

0.6331 

1.2733 

8.13 

0.9105 

19 

0.2151 

4.39 

0.293 

243  52 

16  15.5 

270  43 

18  2.9 

0.6334 

1  2732 

8.14 

0.9107 

20 

0.2179 

4.28 

0.285 

244  43 

16  18.9 

269  38 

17.58.5 

0.6353 

1.2732 

8.14 

0.9107 

21 

0.2206 

4.20 

0.280 

245  23 

16  21.5 

268  33 

17  54.2 

0.6383 

1.2732 

8.14 

0.9105 

b  ^ 

0.2233 

-4.18 

-0.279 

245  48 

16  23.2 

267  28 

17  49.9 

+0.6414 

+1.2733 

-8.13 

-0.9102 

(l2i.O)  23 

0.2261 

4.16 

0.277 

245  59 

16  2:).9 

266  23 

17  45.5 

0.6439 

1.2733 

8.12 

0.9098 

24 

0.2288 

4.17 

0.278 

246  1 

16  24.1 

265  19 

17  41.3 

0.6451 

1.2734 

8.11 

0.9093 

25 

0.2316 

4.17 

0.278 

245  58 

16  23.9 

264  14 

17  36.9 

0.6443 

1.2735 

8.10 

0.9087 

26 

0.2343 

4.14 

0.276 

245  57 

16  23.8 

263  10 

17  32.7 

0.6417 

1.2736 

8.09 

0.9079 

27 

0.2370 

-4.09 

-0.273 

246  4 

16  24.3 

262  5 

17  28.3 

+0.6375 

+1.2738 

-8.07 

-0.9070 

28 

0.2398 

3.99 

0.266 

246  24 

16  25.6 

261  1 

17  24.1 

0.6324 

1.2740 

8.05 

0.9060 

29 

0.2425 

3.85 

0.257 

246  59 

16  27.9 

259  57 

17  19.8 

0.6271 

1.2742 

8.03 

0.9049 

30 

0.2453 

3.68 

0.245 

247  48 

16  31.2 

258  53 

17  15.5 

0.6223 

1.2744 

8.01 

0.0036 

31 

0.2480 

3.49 

0.233 

248  49 

16  35.3 

257  49 

17  11.3 

0.6192 

1.2747 

7,98 

0.9022 

Apr.   1 

0.2S07 

-3.31 

-0.221 

249  56 

16  39.7 

256  45 

17  7.0 

+0.6178 

+1.2750 

-7.95 

-0.0006; 

2 

0.2535 

-3.15 

-0.210 

250  59 

16  43.9 

255  41 

17  2.7 

+0.6184 

+  1.275:1 

-7.92 

<-4).8989 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Sol»r  Day. 

(8i<l.  Hour.) 

T 

/ 

a 

S 

I^gp. 

Logi^. 

i 

Lost. 

IhAro. 

In  Time. 

InAro. 

In  Time. 

InAro. 

In  Time. 

h  m 
17  7.0 

Apr.    1 

0.9S07 

u 

-3.31 

-0.991 

o  « 
949  56 

h  m 
16  39.7 

956^45 

40.6178 

41.9750 

-7.95 

-0.9006 

9 

0.9r>35 

3.15 

0.910 

950  59 

16  43.9 

955  41 

17  9.7 

0.6184 

i.975:j 

7.99 

0.898^) 

3 

0.9569 

3.09 

0.901 

951  53 

16  47.5 

954  37 

16  58.5 

0.6903 

1.9756 

7.89 

0.8971 

4 

0.9590 

9.93 

0.195 

959  33 

16  50.9 

953  33 

16  54.9 

0.6999 

1 .9759 

7.86 

O.W>59 

5 

0.9617 

9.87 

0.191 

953  1 

16  59.1 

959  30 

16  50.0 

0.6950 

1.9769 

7.89 

0.89:^2 

h   6 

0.9644 

-9.84 

-0.189 

953  16 

16  53.1 

951  97 

16  45.8 

40.6960 

+1.9766 

-7.78 

-0.8!>  0 

<tS^)    7 

0.9679 

9.81 

0.187 

953  95 

16  53.7 

950  94 

16  41.6 

0.6953 

1.9770 

7.74 

0.8887 

8 

0.9699 

9.77 

0.185 

953  39 

1654.1 

949  91 

16  37.4 

0.6996 

1.9774 

7.70 

0.8869 

9 

0.9797 

2.71 

0.181 

953  44 

16  64.9 

948  18 

16  33.9 

0.6189 

1.9778 

7.65 

0.88:W 

JO 

0.9754 

9.69 

0.175 

954  6 

16  56.4 

947  16 

16  99.1 

0.6195 

1.9783 

7.60 

0.HH08 

11 

0.9781 

-9.49 

-0.166 

954  43 

16  58.9 

946  13 

16  94.9 

40.6064 

41.9788 

-7.55 

-0.8779 

19 

0.9809 

9.33 

0.155 

956  33 

17  9.9 

945  11 

16  90.7 

0.6009 

1 .9793 

7.50 

0.8748 

13 

0.9836 

9.14 

0.143 

956  35 

17  6.3 

944  8 

16  16.5 

0.5966 

1.9798 

7.44 

0.H7IG 

14 

0.9864 

1.96 

0.131 

957  43 

17  10.9 

943  6 

16  19.4 

0.5944 

1.9803 

7.38 

0.8G89 

16 

0.9891 

1.79 

0.119 

958  50 

17  15.3 

949  4 

16  8.3 

0.5949 

1.9808 

7.39 

0.8<i46 

16 

0.9918 

-1.65 

-0.110 

959  47 

17  19.1 

941  9 

16  4.1 

40.5959 

41.9813 

-7.96 

-0.8609 

17 

0.9946 

1.54 

0.103 

960  30 

17  99.0 

940  1 

16  0.1 

0.5986 

1.9818 

7.90 

0.a570 

18 

0.9973 

1.48 

0.099 

960  59 

17  93.9 

939  0 

15  56.0 

0.6013 

1.9894 

7.13 

0.85:10 

19 

0.3001 

1.44 

0.096 

961  14 

17  94.9 

937  59 

15  51.9 

0.6039 

i.98:M) 

7.06 

0.8488 

20 

a3098 

1.43 

0.095 

961  90 

17  95.3 

936  58 

15  47.9 

0.6034 

1.9836 

6.99 

0.8445 

0.3055 

-1.41 

-0.094 

961  94 

17  95.6 

935  58 

15  43.9 

40.6016 

4-1.9849 

-6.99 

-0.8400 

0.3083 

1.38 

0.099 

961  33 

17  96.9 

934  58 

15  39.9 

0.5977 

1.9848 

6.85 

0.8353 

93 

0.3110 

1.31 

0.087 

96159 

17  97.5 

933  57 

15  35.8 

0.5994 

1.9854 

6.77 

0.8304  , 

24 

0.3138 

1.90 

0.080 

969  98 

17  99.9 

939  57 

15  31.8 

0.5869 

1.9860 

6.69 

0.8954 

95 

0.3165 

1.05 

0.070 

963  99 

17  33.5 

931  57 

15  97.8 

0.5800 

1.9866 

6.61 

0.8903 

96 

0.3199 

-0.86 

-0.057 

964  39 

17  38.1 

930  58 

15  93.9 

40.5750 

+1.9879 

-6.53 

-0.8150 

97 

0.3919 

0.66 

0.044 

965  59 

17  43.5 

999  58 

15  19.9 

0.5790 

1.9878 

6.45 

0.8094 

98 

0.:«47 

0.45 

0.030 

967  16 

17  49.1 

998  59 

15  15.9 

0.5718 

1.9884 

6.37 

0.8036 

99 

0.3974 

0.95 

0.017 

968  36 

17  54.4 

998  0 

15  19.0 

0.5731 

1.9890 

6.28 

0.7976 

30 

0.3301 

-0.08 

-0.005 

969  43 

17  58.9 

997  1 

15  8.1 

0.5759 

1.9897 

6.19 

0.7914 

May    i 

0.3398 

40.05 

40.003 

970  36 

18  9.4 

996  9 

15  4.1 

40.5799 

41.9903 

-O.IO 

-0.7850 

9 

0.3356 

0.15 

0.010 

971  14 

18  4.9 

995  3 

15  0.9 

0.5891 

1.9910 

6.01 

0.n84 

3 

0.3383 

0.99 

0.015 

971  41 

18  6.7 

994  5 

14  56.3 

0.5834 

1.9916 

5.92 

0.7716 

'       4 

0.3411 

0.98 

0.019 

979  4 

18  8.3 

993  7 

14  59.5 

0.5830 

1.9993 

5.89 

0.7645 

5 

0.3438 

0.34 

0.093 

979  30 

18  10.0 

999  9 

14  48.6 

0.5803 

1.9999 

5.79 

0.7579 

b   « 

0.3465 

40.49 

40.098 

973  4 

18  19.3 

991  II 

14  44.7 

40.6760 

+1.9935 

-5.69 

-0.7497 

1  (Ift^)  7 

0.3493 

0.54 

0.036 

97:^53 

18  15.5 

990  13 

14  40.9 

0.5707 

1.9949 

5.59 

0.7419 

1 

8 

0.3590 

0.69 

0.046 

974  58 

18  19.9 

919  16 

14  371 

0.5653 

1.2948 

5.49 

0.7J38 

9 

0.3548 

0.88 

0.059 

976  18 

18  95.9 

918  19 

14  33.3 

0.5611 

1.2954 

5.39 

O.Tt&i 

10 

0.3575 

1.09 

0.073 

977  47 

1831.1 

917  99 

14  99.5 

0.5588 

1.9960 

5.91 

0.7167  1 

1 

11 

0.3609 

41.31 

40.087 

979  19 

18  37.3 

916  95 

14  95.7 

40.5591 

+  1.9966 

-5.10 

-0.7077  ; 

19 

0.3630 

1.59 

0.101 

980  43 

18  49.9 

915  99 

14  91.9 

0.5616 

1 .9979 

4.99 

0.6984 

13 

0.:i657 

1.70 

0.113 

981  54 

18  47.6 

914  33 

14  18.9 

0.5650 

1.9978 

4.88 

!  0.6888 

1 

14 

0.3685 

1.85 

0.193 

989  48 

18  51.9 

913  37 

14  14.5 

0.5709 

1.9984 

4.77 

0.6789 

16 

0.3719 

1.97 

0.131 

983  95 

18  5.3.7 

919  41 

14  10.7 

0.5755 

1.9990 

4.66 

0.6688 

16 

0.3739 

49.04 

40.1361983  50 

1855.3  91145 

14  7.0 

40.5789 

+  1.9996 

-4.55 

-0.6583 

17 

0.3767 

49.10  40. 140 1  984  10 

I8  5G.7  910  49 

14  3.3 

40.5804 

4l.:»,00l 

-4.44 

-0.6473 
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FOE  WASHINGTOI^  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

G 

M 

^sg. 

Log  A. 

• 

• 

LoK<. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

May   17 

y 

0.3767 

+2J0 

B 

+0.140 

284  to 

h  m 
18  56.7 

21049 

li  m 
14  3.3 

+0.5804 

+1^3001 

if 
^4.44 

-0.6473 

Id 

0.3794 

2.15 

0.143 

284  30 

18  58.0 

209  53 

13  59.6 

0.5799 

1.3007 

4.33 

0.6358 

19 

0.3822 

2.21 

0.147 

284  59 

18  59.9 

208  58 

13  55.9 

0.5776 

1.3012 

4.21 

0.6239 

20 

0.3849 

2.30 

0.153 

2a5  45 

19  3.0 

208  3 

13  52.2 

0.5742 

1.3017 

4.09 

0.6115 

21 

0.3876 

2.43 

0.162 

286  46 

19  7.1 

207  8 

13  48.5 

0.5707 

1..3022 

3.97 

0.5986 

b  '^^ 

0.3904 

+2.60 

+0.173 

288  5 

19  12.3 

206  13 

13  44.9 

•fO.5680 

+  1.3027 

-3.85 

-0.5852 

(16.0)  23 

0.3931 

2.81 

0.187 

289  36 

19  18.4 

205  18 

13  41.2 

0.5674 

1.3032 

3.73 

0.5713 

24 

0.3959 

3.04 

0.203 

291  12 

19  24.8 

204  23 

13  37.5 

0.5692 

1 .3037 

3.61 

0.5569 

25 

0.3986 

3.28 

0.219 

292  43 

19  30.9 

203  29 

13  33.9 

0.5736 

1 .3042 

3.48 

0.5421 

26 

0.4013 

3.52 

0.2:J5 

294  3 

19  36.2 

202.15 

13  30.3 

0.5799 

1.3046 

3.36 

0.5267 

27 

0.4041 

+3.73 

+6.249 

295  8 

19  40.5 

201  41 

1 3  26.7 

+0.5872 

41.3051 

-3.24 

-0.5104 

28 

0.4068 

3.91 

0.261 

295  56 

19  43.7 

200  47 

13  2.3.1 

0.5944 

1 .3055 

3. 12 

0.4932 

29 

0.4096 

4.04 

0.269 

296  29 

19  45.9 

199  53 

13  19.5 

0.6005 

.1 .3059 

2.99 

0.4750 

30 

0.4123 

4.16 

0.277 

296  59 

19  47.9 

198  59 

13  15.9 

0.6051 

1 .3063 

2.86 

0.4559 

31 

0.4150 

4.25 

0.283 

297  27 

19  49.8 

198  5 

13  12.3 

0.6077 

1.3067 

2.73 

0.4361 

Jane   1 

0.4178 

+4.34 

+0.289 

296  1 

19  52.1 

197  12 

13  8.8 

+0.6086 

+1.3071 

-2.60 

-0.4151 

2 

0.4205 

4.45 

0.297 

298  46 

19  55.1 

196  18 

13  5.2 

0.6083 

1.3074 

2.47 

0.3930 

3 

0.4233 

4.58 

0.305 

299  44 

19  58.9 

195  25 

13  1.7 

0.6077 

1 .3077 

2.34 

0.3697 

4 

0.4260 

4.75 

0.317 

300  57 

20  3.8 

194  32 

12  58.1 

0.6077 

1.3080 

2.21 

0.3447 

5 

0.4287 

4.96 

0.331 

302  19 

20  9.3 

193  38 

12  54.5 

0.6093 

1 .3083 

2.08 

0.3181 

t.   6 

0.4315 

+5.19 

+0.;M6 

303  43 

20  14.9 

192  45 

12  51.0 

+0.6129 

+1..3086 

-1.95 

-0.2897 

(ty.o)  7 

0.4342 

5.44 

0.363 

305  0 

20  20.0 

191  52 

12  47.5 

0.6188 

1.3088 

1.82 

0.2593 

8 

0.4370 

5.68 

0.379 

306  5 

20  24.3 

190  59 

12  43.9 

0.6257 

1.3091 

1.69 

0.2263 

9 

0.4397 

5.90 

0.393 

306  55 

20  27.7 

190  6 

12  40.4 

0.6338 

1.3093 

1.55 

0.1905 

10 

0.4424 

6.09 

0.406 

307  28 

20  29.9 

189  13 

I2:«>.9 

0.6418 

1.3095 

1.42 

0.1513 

11 

0.4451 

+6.24 

+0.416 

307  48 

20  31.2 

•188  20 

12  33.3 

+0.6490 

+1.3097 

-1.28 

-0.1082 

12 

0.4479 

6.35 

0.42:1 

308  0 

20  32.0 

187  27 

12  29.8 

0.6547 

1.3099 

1.15 

0.0601 

13 

0.4506 

6.43 

0.429 

308  10 

20  32.7 

186  34 

12  26.3 

0.6587 

1.3101 

1.01 

0.0060 

14 

0.4533 

6.50 

0.433 

308  24 

20  33.6 

185  42 

12  22.8 

0.6610 

1.3102 

0.88 

9.9439 

15 

0.4560 

6.58 

0.439 

308  48 

20  35.2 

184  49 

12  19.3 

0.6623 

1.3103 

0.74 

9.8714 

16 

0.4568 

+6.68 

+0.445 

:K)9  24 

20  37.6 

183  56 

12  15.8 

+0.6631 

+1.3104 

-0.61 

-9.7840 

17 

0.4615 

6.81 

0.454 

310  14 

20  40.9 

183  4 

12  12.3 

0.6642 

1.3105 

0.47 

9.6737 

18 

0.4643 

6.98 

0.465 

311  13 

20  44.9 

182  12 

12  8.8 

0.6664 

1.3105 

0.34 

9.5244 

10 

0.4670 

7.20 

0.480 

312  18- 

20  49.2 

181  20 

12  5.3 

0.6703 

1.3106 

0.20 

9.2873 

20 

0.4697 

7.44 

0.496 

313  20 

20  53.3 

180  28 

12  1.8 

0.6760 

1.3106 

-0.07 

-8.8401 

h   2» 

0.4725 

+7.70 

+0.513 

314  15 

20  57.0 

179  35 

11  58.3 

+0.6834 

+  1.3106 

+0.07 

+8.8215 

(18.0)  22 

0.4752 

7.95 

0.5:t0 

314  56 

20  59.9 

178  43 

1 1  54.8 

0.6919 

1.3106 

0.20 

9.2897 

2:) 

0.4780 

8.18 

0.545 

31528 

21  1.9 

177  50 

11  51.3 

0.7007 

1.3105 

0.34 

9.5219 

24 

0.4807 

8.38 

0.569 

315  46 

21  3.1 

176  57 

1 1  47.8 

0.7089 

1.3105 

0.47 

9.6711 

25 

0.4834 

8.54 

0.569 

31555 

21  3.7 

176  5 

11  44.3 

0.7161 

1.3104 

0.60 

9.7817 

26 

0.4862 

+8.67 

+0.578 

316  1 

21  4.1 

175  12 

1 1  40.8 

+0.7219 

+  1.3103 

+0.74 

+9.8694 

27 

0.4889 

8.78 

0.585 

316  9 

21  4.6 

174  20 

1 1  37.3 

0.7262 

1.3102 

0.87 

9.9421 

28 

0.4917 

8.88 

0.592 

316  23 

21  5.5 

173  27 

11  33.8 

0.7291 

1.3101 

1.01 

0.0044 

29 

0.4944 

8.98 

0.599 

316  40 

21  7.1 

172  34 

11  30.3 

0.7314 

1.3099 

1.14 

0.0585 

30 

0.4971 

9.11 

0(K)7 

317  19 

21  9.3 

171  41 

11  26.7 

0.7337 

1.3097 

1.27 

0.10C6 

July   1 

0.4999 

+9.27 

+0.618 

318  2 

21  12.1 

170  49 

1 1  23.3 

•tO.7364 

+1.3095 

+  1.41 

+0.1499 

2 

0.5026 

+9.47 

+0.6  U 

318  49 

21  15.3 

169  56 

11  19.7 

+0.7402 

+  1.3093 

+1.54 

+0.1890  ' 

INDEPENDENT  STAE-NUMBERS,  1891. 


289 


FOB  WASHINGTON  MEAN  MIDNIGHT. 

1 

SolmrDAj. 
,8ld.  Hoar.) 

r 

/ 

G 

H 

i^gy. 

LogJk. 

i 

1 
Loci.  < 

i 

1 

In  Arc. 

In  Time. 

• 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

Jnly    1 

0.4999 

+  9!27 

a 
+0.618 

O   1 

318  2 

li  m 
21  12.1 

170^49 

h  m 
1123.3 

+0.7364 

+  1.3095 

+M1 

+6.1499  1 

9 

0.5026 

9.47 

0.631 

318  49 

21  15.3 

169  56 

11  19.7 

0.7402 

1.3093 

1.54 

0.1890 

3 

0.5054 

9.70 

0.647 

319  37 

21  18.5 

169  4 

11  16.3 

0.7454 

1.3091 

1.68 

0.2248 

4 

0.5061 

9.95 

0.663 

320  18 

21  21.2 

16811 

11  12.7 

0.7518 

1.3069 

1.81 

0.2578 

5 

0.5108 

10.19 

0.679 

320  50 

2123.3 

167  18 

11  9.2 

0.7591 

1.3086 

1.94 

0.2883 

fc   6 

0.5136 

+10.42 

+0.095 

321  9 

21  24.6 

166  25 

11  5.7 

+0.7667 

+1.3083 

+2.07 

+0.3167 

(19.0)  7 

0.5163 

10.62 

0.708 

321  18 

2125.2 

165  32 

11  2.1 

0.774 1 

1.3080 

2.20 

0.34:)3 

8 

0.5191 

10.77 

0.718 

321  17 

21  25.1 

164  39 

10  58.6 

0.7805 

1.3077 

2.33 

0.3682 

9 

0.5218 

10.80 

0.726 

321  11 

2124.7 

163  46 

10  55.1 

0.7858 

1.3074 

2.46 

0.3916 

10 

0.5245 

10.98 

0.732 

321  4 

21  24.3 

162  5:) 

10  51.5 

0.7809 

1.3071 

2.59 

0.4138 

II 

0.52r3 

+  11.05 

+0.737 

321  1 

21  24.0 

162  0 

10  48.0 

+0.7927 

+1.3068 

+2.72 

+0.4347 

12 

0.5:)00 

11.11 

0.741 

321  6 

21  24.3 

161  6 

10  44.4 

0.7947 

l.:)064 

2.85 

0.4546 

13 

0.5:)28 

11.19 

0.746 

321  20 

21  25.3 

160  12 

10  40.8 

0.7964 

1.3060 

2.98 

0.4735 

14 

0.5355 

11.31 

0.754 

321  43 

21  26.9 

159  18 

10  37.2 

0.7984 

1.3056 

3.10 

0.4914  ! 

15 

0.5382 

1 1 .45 

0.763 

322  14 

21  28.9 

158  24 

10  33.6 

0.8010 

1.3052 

3.2:) 

0.5085  ' 

16 

0.5410 

+11.64 

+0.776 

322  48 

21  31.2 

157  :w 

10  30.0 

+0.8048 

+1.3047 

+3..35 

+0.5249 

17 

0.5437 

11.86 

0.791 

323  20 

21  33.3 

136  :)6 

1026.4 

0.8099 

1.3042 

3.47 

0.5406 

1      18 

0.5465 

12.10 

0.807 

323  47 

21  35.1 

155  42 

10  22.8 

0.8161 

1.30.18 

3.59 

0.5556 

19 

0.5492 

12.34 

0.823 

324  5 

21  36.3 

154  47 

10  19.1 

0.8229 

1.3033 

3.71 

0.5700 

20 

0.5519 

12.56 

0.&37 

324  13 

21  36.9 

153  53 

10  15.5 

0.8800 

1.3028 

3.8:) 

0.5d:)8 

1      21 

0.5547 

+12.76 

+0.851 

324  15 

21  37.0 

152  59 

10  11.9 

+0.8366 

+1.3023 

+3.95 

+0.5971  I 

(^•.•)  23 

0.5574 

12.91 

0.861 

324  8 

21  36.5 

152  4 

10  a3 

0.842:) 

I.;)018 

4.07 

0.0099* 

0.5602 

13.03 

0.869 

324  0 

21  36.0 

151  9 

10  4.6 

0.8470 

1.:1013 

4.19 

0.6222 

24 

0.562U 

13.12 

0.875 

323  53 

21  '35.5 

150  14 

10  0.9 

0.8506 

1.3007 

4.30 

0.6339 

25 

0.5656 

13.20 

0.880 

.^23  52 

21  35.5 

149  19 

9  57.3 

0.8533 

1.3002 

4.42 

0.6452 

26 

0.6684 

+13.27 

+0.885 

323  58 

2135.9 

148  23 

9  53.5 

+0.8553 

+  1.2996 

+4.53 

+0.6562 

27 

0.5711 

13.38 

0.892 

324  11 

21  36.7 

147  28 

9  49.9 

0.8572 

1.2991 

4.65 

0.6669 

28 

0.57:i9 

13.51 

0.901 

324  32 

21  38.1 

146  32 

9  46.1 

0.8595 

1.2985 

4.76 

0.6773 

29 

0.5766 

13.67 

0.911 

324  57 

21  39.8 

145  37 

9  42.5 

0.8626 

1.2979 

4.87 

0.6873 

30 

0.5793 

13.87 

0.925 

325  23 

21  41.5 

144  41 

9  38.7 

0.8664 

1.2973 

4.98 

0.6969 

1 

31 

0.5820 

+14.08 

+0.939 

325  46 

21  43.1 

143  45 

9  35.0 

+0.8711 

+  1.2967 

+5.09 

+0.7061 

Aug.   1 

0.5848 

14.30 

0.953 

326  0 

21  44.0 

142  49 

9  31.3 

0.8767 

1.2961 

5.20 

0.7150 

« 

0.5875 

14.51 

0.967 

326  9 

21  44.6 

14153 

9  27.5 

0.8823 

1.2955 

5.:)0 

0.7236 

1       3 

0.5902 

14.70 

0.980 

326  8 

21  44.5 

140  56 

923.7 

0.8878 

1.2949 

5.40 

0.7319 

4 

0.5929 

14.84 

0.989 

325  59 

21  43.9 

139  59 

9  19.9 

0.8928 

1.2943 

5.50 

0.7399 

5 

0.5957 

+14.94 

+0.996 

325  47 

21  43.1 

139  2 

9  16.1 

+0.8966 

+1.2937 

46.60 

+0.7477 

(91.0)  7 

0.5984 

15.01 

1.001 

:)2S33 

21  42.2 

1.38  5 

9  12.3 

0.8998 

1.2931 

5.70 

0.7653 

0.6012 

15.05 

1.003 

325  22 

2141.5 

137  8 

9  85 

0.9018 

1.2925 

5.80 

0.7626 

1       8 

0.6039 

15.06 

1.005 

325  17 

21  41.1 

13611 

9  4.7 

0.9032 

1.2918 

5.89 

0.7697 

<       9 

0.6066 

15.13 

1.009 

325  20 

21  41.3 

135  13 

9  0.9 

0.9043 

1.2912 

5.98 

0.7765 

10 

0.6094 

+15.19 

+1.013 

325  30 

21  42.0 

134  15 

8  57.0 

+6.9053 

+1.2906 

+6.07 

+0.7831 

11 

0.6121 

15.29 

1.019 

325  45 

21  43.0 

133  17 

8  53.1 

0.9069 

1.2900 

6.16 

0.7895 

12 

0.6149 

15.44 

1.029 

326  6 

21  44.4 

132  19 

8  49.3 

0.9093 

1.2894 

6.25 

0.79.57 

13 

0.6176 

15.62 

1.041 

326  25 

21  45.7 

13121 

8  45.4 

0.9127 

1.2887 

6.33 

0.8017 

14 

0.6203 

15.82 

1.055 

32642 

21  46.8 

i:)0  22 

841.5 

0.9169 

1.2881 

6.42 

0.8075 

15 

0.6231 

+16.03 

+1.069 

:S26  51 

21  47.4 

129  2:) 

8  37.5 

+0.9218 

+  1.2874 

+6.50 

+0.8131 

16 ,  0.6258 

416.2:)!  +1.082 

326  54 

21  47.6 

128  24 

8  :r3.G 

+0.9267 

+  1.2868 

+6.5H '  +0.6185 

290 


INDEPENDENT  STAll-NI/MBERS,  1891. 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

SoUr  Dfty. 
(8td.Hoor.) 

T 

/ 

a 

H 

I^gy. 

Log  A. 

i 

Lo|[l. 
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In  Time. 

In  Arc. 
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In  Time. 

Aug.   16 

0.6258 

+I6.'23 

+1.082 

326  54 

h  m 
21  47.6 

O  t 

128  24 

h  m 
8  33.6 

+0.9267 

+1.2868 

+6!58 

+0.8185 

17 

0.6286 

16.40 

1.093 

326  51 

21  47.4 

127  25 

8  29.7 

0.9315 

1.2862 

6.66 

0.8237 

18 

0.0313 

16.54 

1.103 

326  42 

21  46.8 

126  26 

8  25.7 

0.9359 

1.2856 

6.74 

0.8286 

19 

0.6340 

16.63 

1.109 

326  31 

21  46.1 

125  26 

8  21.7 

0.9393 

1.2850 

6.82 

0.8334 

20 

0.6368 

16.70 

1.113 

326  20 

21  45.3 

124  26 

8  17.7 

0.9420 

1.2844 

6.89 

0.a38l 

b   2> 

0.6395 

+16.74 

+1.116 

326  14 

21  44.9 

123  26 

8  13.7 

+0.9438 

+1.28.38 

+6.96 

+0.8426 

(m.«)  22 

0.6423 

16.79 

1.119 

326  13 

21  44.9 

122  26 

8  9.7 

0.9449 

1.2832 

7.03 

0.8470 

23 

0.6450 

16.85 

1.123 

326  19 

21  45.3 

121  26 

8  5.7 

0.9459 

1.2827 

7.10 

0.8513 

24 

0.64n 

16.92 

1.128 

326  31 

21  46.1 

120  25 

8  1.6 

0.9470 

1.2821 

7.17 

0.8554 

25 

0.6505 

17.04 

1.136 

326  47 

2147.1 

119  24 

7  57.6 

0.9487 

1.2816 

7.2:^ 

0.8593 

26 

0.6532 

+17.20 

+1.147 

327  6 

21  48.4 

118  23 

7  53.5 

+0.951 1 

+  1.2810 

+7.29 

+0.8630 

97 

0.6S60 

17.39 

1.159 

327  24 

21  49.6 

117  22 

7  49.5 

0.9542 

1.2805 

7.35 

0.8665 

26 

0.6587 

17.57 

1.171 

327  36 

21  50.4 

11621 

7  45.4 

0.9579 

1.2800 

7.41 

0.8698 

29 

0.6614 

17.75 

1.183 

327  42 

21  50.8 

11520 

741.3 

0.9619 

1.2795 

7.47 

0.8730 

30 

0.6642 

17.92 

1.195 

327  40 

21  50.7 

114  19 

7  37.3 

0.9660 

1.2790 

7.52 

0.8761 

31 

0.6669 

+18.04 

+  1.203 

327  34 

21  50.3 

113  17 

7  33.1 

+0.9695 

+1.2786 

+7.57 

+0.8791 

Sept   ] 

0.6697 

18.13 

1.209 

327  22 

21  49.5 

112  15 

7  29.0 

0.9725 

1.2782 

7.62 

0.8819 

2 

0.6724 

18.18 

1.212 

327  9 

21  48.6 

111  13 

7  24.9 

0.9747 

1.2777 

7.67 

0.8846 

3 

0.6751 

18.19 

1.213 

326  58 

21  47.9 

11011 

7  20.7 

0.9759 

1 .2773 

7.71 

0.8872 

4 

0.6779 

18.20 

1.213 

326  52 

21  47.5 

109  9 

7  16.6 

0.9766 

1.2769 

7.75 

0.8806 

b   6 

0.6806 

+18.21 

+1.214 

326  52 

21  47.5 

108  6 

7  12.4 

+0.9768 

+1.2765 

+7.79 

+0.8919 

(93^)  6 

0.6834 

18.23 

1.215 

326  58 

21  47.9 

107  4 

7  8.3 

0.9769 

1.2761 

7.m 

0.8941 

7 

0.6861 

18.29 

1.219 

327  10 

21  48.7 

106  1 

7  4.1 

0.9774 

1.2758 

7.87 

0.8961 

8 

0.6888 

18.40 

1.227 

327  26 

21  49.7 

104  58 

6  59.9 

0.9786 

1.2755 

7.90 

0.8979 

9 

0.6916 

18.54 

1.236 

327  44 

21  50.9 

103  55 

6  55.7 

0.9804 

1.2752 

7.93 

0.8996 

10 

0.6943 

+18.71 

+1.247 

327  59 

21  51.9 

102  52 

6  51.5 

+0.9832 

+1.2749 

+7.96 

+0.9012 

II 

0.6971 

18.88 

1.259 

328  9 

21  52.6 

101  49 

6  47.3 

0.9865 

1 .2746 

7.99 

0.9027 

12 

0.6998 

19.07 

1.271 

328  15 

21  53.0 

100  46 

6  43.1 

0.9902 

1.2743 

8.02 

0.9041 

13 

0.7025 

19.22 

1.281 

328  14 

21  52.9 

99  43 

6  38.9 

0.9938 

1.2741 

8.04 

0.9053 

14 

0.7053 

19.34 

1.289 

328  8 

21  52.5 

98  39 

6  34.6 

0.9969 

1.2739 

8.06 

0.9064 

15 

0.7080 

+19.43 

+1.295 

328  1 

21  52.1 

97  35 

6  30.3 

+0.9995 

+1.2737 

+8.08 

+0.9074 

16 

0.7108 

19.49 

1.299 

327  52 

21  51.5 

96  31 

6  26.1 

1.0014 

1.2735 

8.10 

0.90B2 

17 

0.7135 

19.51 

1.301 

327  47 

21  51.1 

95  27 

6  21.8 

1.0025 

1.2734 

8.11 

0.9089 

18 

0.7162 

19.54 

1.303 

327  47 

21  51.1 

94  23 

6  17.5 

1.0030 

1.2733 

8.12 

0.9095 

10 

0.7189 

19.57 

1.305 

327  52 

21  51.5 

93  19 

6  13.3 

1.0033 

1.2732 

8.12 

0.9100 

h  ^ 

0.7217 

+10.63 

+1.309 

328  4 

21  52.3 

92  15 

6  9.0 

+1.0037 

+1.2732 

+8.13 

+0.9103 

(0.0)  21 

0.7244 

19.72 

1.315 

328  20 

21  53.3 

91  11 

6  4.7 

1.0044 

1.2731 

8.13 

0.9105 

22 

0.7271 

19.85 

1.323 

328  39 

2154.6 

90  7 

6  0.5 

1.0057 

1.2731 

8.14 

0.9106 

23 

0.7298 

20.01 

1.334 

328  58 

21  55.9 

89  3 

5  56.2 

1.0078 

1.2731 

8.14 

0.9105 

24 

0.7326 

20.19 

1.346 

329  13 

2156.9 

87  59 

5  51.9 

1.0105 

1.2732 

8.13 

0.9103 

25 

0.7353 

+20.36 

+1.357 

329  24 

21  57.6 

86  55 

5  47.7 

+  1.0134 

+1.2732 

+8.13 

+0.9100 

26 

0.7381 

20.52 

1.368 

329  27 

21  57.8 

8551 

5  43.4 

1.0165 

1.2733 

8.12 

0.9096 

27 

0.7408 

20.65 

1.377 

329  25 

21  57.7 

84  47 

5.39.1 

1.0194 

1.2734 

8.11 

0.9091 

28 

0.7433 

20.74 

1.383 

329  20 

21  57.3 

83  43 

5  34.9 

1.0217 

1.27:)5 

8.10 

0.9085 

29 

0.7463 

20.79 

1.386 

329  12 

21  56.8 

82 .39 

5  30.6 

1.0233 

1.2737 

8.08 

0.9077 

30 

0.74JM) 

+20.80 

+1.387 

329  5 

21  56.3 

81  35 

5  26.3 

+1.0243 

+1.2739 

+8.06 

+0.9068 

Oct.    1  0.7518 

+20.80 

+  1.:W7 

329  2 

21  56.1 

80  31 

5  22.1 

+1.0245 

+  1.2741 

-f8.04 

+0.9057 
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FOB  WASHINGTON  MEAN  MIDITIOHT. 

Solar  D»j. 
(8i<l.  IToar.) 

T 

/ 

O 

H 

I^Kp. 

togh. 

i 

Loirtf. 

In  Are. 

In  Time. 

InAro. 

InTbn«. 

In  Alt. 

InXiaa. 

Oct.        1 

y 

0.7518 

W.'80 

a 
+1.387 

O        t 

329    2 

h    m 
21  56.1 

O       1 

8031 

h    m 
5  99.1 

+1.0245 

+1.2741 

+8^04 

+6.9057 

9 

0.7545 

90.80 

1.387 

329    4 

21  56.2 

79  27 

5  17.8 

1.0242 

1.9743 

8.02 

0.9044  ' 

3 

0.7572 

90.82 

1.388 

329  12 

21  56.8 

78  23 

5  13.5 

1.0240 

1.2745 

7.99 

0.9030  1 

4 

0.760O 

20.87 

1.391 

32926 

21  57.7 

77  19 

5   9.3 

1.0240 

1.9748 

7.96 

0.9015  ; 

6 

0.7627 

90.96 

I.:J97 

399  44 

2158.9 

76  15 

5    5.0 

1.0245 

1.2751 

7.93 

0.8999  ' 

,        6 

0.7655 

-I-2I.00 

+1.406 

330   4 

22   0.3 

75  II 

5   0.7 

+  l.02.'>8 

+1.2754 

+7.90 

+0.8981  1 

(1.0)   7 

0.768-2 

21.25 

1.417 

3.30  92 

22    1.5 

74    7 

4  56.5 

1.0278 

1.2757 

7.87 

0.8962  - 

8 

0.7709 

21.44 

1.429 

330  37 

22   2.5 

73    3 

4  59.2 

1.0304 

1.2761 

7.83 

0.8941  i 

9 

0.n37 

21.62 

1.441 

.330  48 

92   3.9 

7159 

4  47.9 

1.0333 

1.9765 

7.79 

0.8919 

10 

0.7764 

21.79 

1.453 

330  62 

22   3.5 

70  55 

4  43.7 

1.0364 

1.9769 

7.7r» 

0.8896 

II 

0.7792 

+21.93 

4-1.469 

330  52 

22    3.5 

6951 

4  39.4 

+  1.0391 

+  1.2773 

+7.71 

+6.8872 

12 

0.7819 

22.03 

1.469 

330  50 

22   3.3 

6848 

4  35.2 

1.0414 

1.2777 

7.67 

0.6847  \ 

}3 

0.7846 

22.11 

1.474 

330  46 

22   3.1 

67  44 

4  30.9 

1.0431 

1.2781 

7.62 

0.8820 

14 

0.7874 

22.15 

1.477 

330  45 

99   3.0 

6641 

4  26.7 

1.0440 

1.2786 

7.57 

0.8791 

15 

0.^901 

22.19 

1.479 

330  48 

22   3.2 

65  38 

4  22.5 

1.0445 

1.2791 

7.52 

0.8760 

16 

0.792^ 

•1-22.93 

+1.482 

330  57 

22   3.8 

64  35 

4  18.3 

+1.0448 

+1.2796 

+7.46 

+0.8728  , 

17 

0.7956 

22.29 

1.486 

331  II 

22   4.7 

63  32 

4  14.1 

1.0449 

1.2801 

7.40 

0.8GtM 

18 

0.7983 

22.39 

1.493 

83129 

22   5.9 

62  99 

4    0.9 

1.0456 

1.2806 

7.34 

0.8658  > 

19 

0.8011 

22.52 

1.501 

331  51 

22   7.4 

6196 

4    6.7 

1.0467 

1.2812 

7.28 

0.8621  \ 

90 

0.8038 

22.69 

1.513 

33913 

22   8.9 

60  93 

4    1.5 

1.0484 

1.2817 

7.22 

0.8582 

b      ^" 

0.8066 

•^22.88 

+1.525 

339  39 

99  10.1 

50  90 

3  57.3 

+  1.0508 

+1.2823 

+7.15 

+0.8542 

<9^)22 

0.8093 

23.09 

1.539 

339  48 

9911.2 

58  18 

3  53.2 

1.0536 

1.2828 

7.08 

0.8501 

23 

0.8120 

23.27 

1.551 

339  57 

29  11.8 

57  16 

3  49.1 

1.0565 

1.2834 

7.01 

0.8458 

24 

0.8148 

23.43 

1.562 

333    1 

92  12.1 

56  14 

3  44.9 

1.0503 

1.2840 

6.94 

0.8413 

95 

0.8175 

23.56 

1.571 

333    1 

99  19.1 

55  19 

3  40.8 

1.0617 

1.2846 

6.87 

0.8366 

96 

0.8203 

'l-2:).65 

+1.577 

339  58 

99  11.9 

54  10 

3  36.7 

+1.0634 

+1.28.'i2 

+6.79 

+0.8:117 

27 

0.8230 

2:J.70 

1.560 

339  56 

99  11.7 

53   8 

3  32.5 

1.0645 

1.2858 

6.71 

0.8965 

28 

0.8257 

23.73 

1.582 

339  56 

99  11.7 

59   6 

3  28.4 

1.0650 

1.2864 

6.63 

0.8212 

29 

0.8285 

23.76 

1.584 

333    1 

99  19.1 

51    6 

3  24.3 

1.0652 

1.2871 

6.55 

0.8167 

30 

0.8312 

23.79 

1.586 

3.33  12 

99  19.8 

50    4 

3  20.3 

1.0659 

1.2877 

6.46 

0.8100 ; 

j 

31 

0.8340 

+23.86 

+1.601 

333  27 

99  13.8 

49   3 

3  16.2 

+1.0653 

+  1.2684 

+6.37 

+0.8011 

Not.        I 

0.8367 

23.96 

1.507 

333  47 

99  15.1 

48   9 

3  12.1 

1.0659 

1.2891 

6.28 

0.7979 

1 

2 

0.8394 

24.10 

1.607 

334    9 

99  16.6 

47   9 

3  at 

1.0672 

1.2896 

6.19 

0.7915  ' 

3 

0.8421 

24.29 

1.619 

334  30 

99  18.0 

46    1 

3   4.1 

1.0692 

1.2904 

6.10 

0.7648  1 

4 

0.8449 

24.50 

1.633 

334  48 

99  19.9 

45    1 

3   0.1 

1.0710 

1.291 1 

6.00 

0.7779 

1 

fc        6 

0.8470 

+24.72 

+1.648 

335    1 

9990.1 

44    0 

9  66.0 

+1.0761 

+1.2917 

+6.90 

1 

+0.7708 

(S.O)   6 

o.a''i03 

24.03 

1.669 

335  10 

9990.7 

43   0 

9  69.0 

1.0782 

1.2924 

5.80 

0.76:J5 

7 

0.8530 

25.12 

1.675 

335  13 

99  90.9 

49   0 

9  48  0 

1.0811 

1.2930 

5.70 

0.7559 

8 

0.8558 

25.27 

1.685 

335  14 

99  90.9 

41    0 

9  44.0 

1.0637 

1.2937 

5.60 

0.7480 

9 

0.8585 

25.39 

1.693 

336  14 

99  90.9 

40    1 

9  40.1 

1.0857 

1.2944 

5.50 

0.7398 

10 

0.8613 

+25.47 

+1.606 

335  15 

92  21.0 

39    1 

• 

9  36.1 

+1.0870 

+1.2960 

+5.39 

+0.7313 

II 

0.8640 

25.54 

1.703 

335  19 

22  21.3 

38    1 

9  39.1 

1.0881 

5.28 

0.7225 

12 

0.8667 

25.61 

1.707 

336  28 

2921.9 

37   9 

998.1 

1.0889 

1.2963 

6.17 

0.713:1 

13 

0.8695 

25.70 

1.713 

335  42 

22  22.8 

36   9 

9  94.1 

1.0806 

1.2069 

5.06 

0.7038 

U 

0.8729 

25.83 

1.722 

336    1 

22  24.1 

35    3 

9  90.9 

1.0906 

1.2976 

4.95 

0.6940 

15 

0.8750 

+25.99 

+1.733 

3:)6  22 

22  25.5 

34    4 

9  16.3 

+1.0921 

+1.2961 

+4.83 

+0.6839 

16 

0.8777 

+96.18 

+1.745 

336  43 

29  26.9 

33    5 

9  12.3 

+1.0942 

+1.9967 

+4.71 

+0.6734 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

• 

• 

SoUr  Day. 
(8I«1.  Hoar.) 

T 

f 

a 

H 

^^g. 

LogJk. 

i 

!««<. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.   16 

0.8777 

•f26J8 

8 

+  1.745 

.136  4.3 

b  m 
22  26.9 

o  $ 

33  5 

h  m 
2  12.3 

+1.0042 

+1.2967 

It 
+4.71 

40.6734 

17 

0.8804 

26.41 

1.761 

337  3 

22  28.2 

32  6 

2  8.4 

1.0969 

1.2993 

4.69 

0.6625 

Id 

0.8832 

26.66 

1.777 

337  18 

22  29.2 

31  8 

2  4.5 

I.IOOO 

1.2999 

4.47 

0.6511 

19 

0.8859 

26.89 

1.793 

337  29 

22  29.9 

30  10 

2  0.7 

1.1031 

1.3005 

4.35 

0.6392 

20 

0.8887 

27.09 

1.806 

337  34 

22  30.3 

29  12 

1  56.8 

1.1063 

1.3011 

4.23 

0.6268 

(4^)  21 

0.8914 

+27.27 

+1.818 

337  35 

22  30.3 

28  14 

1  52.9 

+1.1090 

+1.3016 

+4.11 

+0.6140 

22 

0.8941 

27.41 

1.827 

337  33 

22  30.2 

27  16 

1  49.1 

1.1113 

1.3022 

3.99 

0.6008 

23 

0.8969 

27.51 

1.834 

337  32 

22  30. 1 

26  18 

145.2 

1.1131 

1.3027 

3.87 

0.5869 

24 

0.8996 

27.59 

1.839 

337  32 

22 .30. 1 

25  20 

1  41.3 

1.1142 

1.3032 

3.74 

0.5723 

25 

0.9024 

27.65 

1.843 

337  36 

22  30.4 

24  23 

137.5 

1.1150 

1.3037 

3.61 

0.5570 

26 

0.0051 

+27.71 

+1.847 

337  45 

22  31.0 

23  26 

133.7 

+1.1155 

+  1.3042 

+3.48 

+0.54 1 1 

27 

0.9078 

27.80 

1.853 

337  59 

22  31.9 

22  28 

129.9 

1.1163 

1.3047 

3.35 

0.5245 

28 

0.9106 

27.94 

1.863 

338  15 

22  33.0 

21  31 

126.1 

1.1175 

1.3052 

3.22 

0.5071 

29 

0.9133 

28.11 

1.874 

338  34 

22 .34.3 

20  34 

1  22.3 

1.1192 

1.3056 

3.09 

0.4888 

30 

0.9161 

28.32 

1.888 

338  52 

22  35.5 

19  37 

1  18.5 

1.1216 

1.3060 

2.95 

0.4695 

Deo.   1 

0.9188 

+28.56 

+1.904 

339  7 

22  36.5 

18  40 

1  14.7 

+1.1244 

+1.3064 

+B8I 

40.4492 

2 

0.9215 

28.81 

1.921 

339  19 

22  37.3 

17  43 

1  10.9 

1.1276 

1.3068 

2.68 

0.4277 

3 

0.9243 

29.06 

1.937 

339  26 

22  37.7 

16  46 

1  7.1 

I.I31I 

1.3071 

2.54 

0.4050 

4 

0.9270 

29.28 

1.952 

339  28 

22  37.9 

15  49 

t  3.3 

1.1344 

1.3075 

2.40 

0.3808 

6 

0.9298 

29.48 

1.965 

339  27 

22  37.8 

14  52 

0  59.5 

1.1373 

1.3078 

2.26 

0.3549 

fc   6 

0.9325 

+29.64 

+1.976 

339  25 

22  37.7 

1356 

0  55.7 

+1.1397 

+1.3082 

+2.12 

+0.3374 

(»^)  7 

0.9352 

29.78 

1.965 

339  23 

22  37.5 

1259 

0  51.9 

1.1416 

1.3085 

1.98 

0.2979 

8 

0.9380 

29.87 

1.991 

33924 

22  37.6 

12  2 

0  48.1 

1.1432 

1.3088 

1.84 

0.2660 

9 

0.9407 

29.98 

1.999 

339  29 

22  37.9 

II  6 

0  44.4 

1.1445 

1.3091 

1.70 

0.2315 

10 

0.9435 

30.10 

2.007 

339  38 

22  38.5 

10  10 

0  40.7 

1.1457 

1.3094 

1.56 

0.1939 

II 

0.9462 

+30.24 

+2.016 

339  51 

22  39.4 

9  14 

0  36.9 

+1.1471 

+1.3096 

+1.42 

+0.1524 

12 

0.9489 

30.42 

2.028 

340  7 

22  40.5 

8  17 

0  33.1 

1.14U0 

1.3098 

1.28 

0.1066 

13 

0.9517 

30.63 

2.042 

340  23 

2241.5 

7  21 

0  29.4 

1.1513 

1.3100 

1.14 

0.0549 

14 

0.9544 

30.87 

2.058 

340  37 

22  42.5 

625 

0  25.7 

1.1540 

1.3101 

0.99 

9.9961 

15 

0.9572 

31.14 

2.076 

340  49 

22  43.3 

529 

0  21.9 

1.1572 

1.3102 

0.85 

9.9279 

16 

0.9599 

+31.41 

+2.094 

340  56 

22  43.7 

4  33 

0  18.2 

+1.1606 

+1.3103 

•M).70 

+9.8468 

17 

0.9626 

31.64 

2.109 

340  58 

22  43.9 

337 

0  14.5 

1.1639 

1.3104 

0.56 

9.7465 

18 

0.9654 

31.86 

2.124 

340  57 

22  43.8 

241 

0  10.7 

1.1669 

1.3105 

0.41 

9.6150 

19 

0.9681 

32.03 

2.135 

340  52 

22  43.6 

145 

0  7.0 

1.1694 

1.3105 

0.27 

0.4221 

20 

0.9709 

32.16 

2.144 

340  47 

22  43.1 

0  49 

0  3.3 

1.1713 

1.3106 

+0.12 

+9.1055 

h  «» 

0.9736 

+32.26 

+2.151 

340  43 

22  42.9 

359  53 

23  59.5 

+1.1728 

+  1.3106 

-0.02 

-8.1847 

(6.0)  22 

0.9763 

32.34 

2.156 

340  42 

22  42.8 

358  57 

23  55.8 

1.1740 

1.3106 

0.17 

9.1889 

23 

0.9790 

32.42 

2.161 

340  45 

22  43.0 

358  1 

23  52.1 

1.1750 

1.3105 

0.32 

9.4803 

24 

0.9818 

32.53 

2.169 

340  52 

22  43.5 

357  5 

23  48.3 

1.1761 

1.3105 

0.46 

9.6513 

25 

0.9645 

32.66 

2.177 

341  2 

22  44.1 

356  9 

23  44.6 

1.1773 

1.3104 

0.60 

9.7732 

26 

0.9672 

+32.82 

+2.188 

341  14 

22  44.9 

355  12 

23  40.8 

+1.1790 

+1.3103 

-0.74 

-9.8680 

27 

0.9899 

33.04 

2.203 

341  26 

22  45.7 

354  16 

23  37.1 

I.I8I3 

1.3102 

0.89 

9.9465 

28 

0.9927 

33.28 

2.219 

341  36 

22  46.4 

353  20 

23  33.3 

1.1840 

1.3100 

1.03 

0.0112 

29 

0.9934 

33.53 

2.235 

34143 

22  46.9 

352  24 

23  29.6 

1.1871 

1.3099 

1.18 

0.0682 

30 

0.9982 

33.79 

2.253 

341  46 

22  47.1 

35128 

23  25.9 

1.1903 

1.3097 

1.32 

0.1183 

31 ,  1.0009 

+34.03 

+2.269  341  44 

22  46.9 

350  31 
349  35 

£i22.l 

+1.1935 

+1.3095 

-1.46 

-0.1631 

32 

l.00;)6|-l>34.25 

+2.283  34140 

22  46.7 

23  18.3 

+1.1963 

+1.3093 

-1.60 

-0.2036 
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MBAK  PLAGES  TOR  1891.0.    (January 

0«.0-0«.078,  Washin^n.) 

Kune  of  SIat. 

Kmrnl. 
tade. 

BiKhlA«^.lon.        ^tSuon. 

DeeHnatton. 

VariAtioB. 

a  Andromedse 

2.1 

h      ra       8 

0    2  45.208      + 

8 

3.0917 

+  28''  29  18.96 

+ 

19.884 

*    fi  Cassiopea 

2.4 

0    3  21.770 

3.1749 

4-  58  32  53.66 

19.851 

*  99  Andromedoe 

4.9 

0    4  39.382 

3.1028 

+  45  27  55.73 

90.035 

4  Draconis  (H.)  .      S.  P. 

5.1 

0    7     5.675 

9.8840 

+  101  46  41.04 

90.099 

r  Pegasi  (Algenib) 

2.8 

0    7  37.372 

3.0839 

+   14  34  39.07 

90.093 

*    ff  AndromedsB 

4.4 

0  1*2  38.042 

+ 

3.1934 

+  36  10  50.93 

+ 

19.989 

•     c  Ceti          ... 

3.6 

0  13  52.281 

3.0598 

-     9  25  42.55 

19.956 

•    6  Urm  MiDoris  .      S.  P. 

6.2 

0  14  20.556 

0.1710 

+  91  41  44.51 

19.940 

*  44  Piflcium    . 

5.8 

0  19  48.882 

3.0739 

+     1  20    9.63 

19.953 

fi  Hydri      . 

2.8 

0  20    0.775 

3.9989 

-  77  52    6.51 

90.983 

19  Ceti 

6.0 

0  24  28.550 

+ 

3.0611 

-     4  83  84.53 

+ 

19.937 

«  Draconit  •        .      S.  P. 

8.8 

0  28  49.816 

9.5910 

+  109  86  89.46 

19.889 

*    ir  Andromeds 

4.4 

0  31     3.527 

3.1910 

+  83    7    9.02 

19.870 

a  Caasiopea  (vor.) 

2.3 

0  34  19.425 

3.3746 

+  55  56  21.82 

19.787 

fi  Ceil          ... 

2.2 

0  38    7.106 

3.0149 

-  18  85    6.32 

19.801 

91  Caaaiopea 

6.7 

0  38  27.080 

+ 

3.8601 

+  74  28  81.82 

+ 

19.761 

*    0  Caaaiopea 

4.7 

0  38  39.064 

3.3198 

+  47  4J  15.50 

19.754 

*    d  Piacium    . 

4.8 

0  43     1.596 

3.1075 

+     6  59  30.26 

19.659 

39^  Camelop.  (H.).       S.  P. 

5.2 

0  48  19.853 

0.3961 

+  95  59  40.88 

19.596 

•            r!n*ai/>nA^ 

2.3 

0  50    7.860 

3.5801 

+  60    7  34.52 

19.569 

*    fit  AndromedflB 

4.0 

0  50  42.167 

+ 

3.3116 

+  87  54  29.11 

+ 

19.616 

•  43  Cephei  (H.)     . 

4.6 

0  53  55.448 

7.9565 

+  85  40  19.52 

19.500 

ff  Piacium    . 

4.3 

0  57  17.148 

3.1099 

+     7  18  11.38 

19.453 

fi  Andromeda 

2.2 

1     3  37.770 

3.3447 

+  85    2  82.88 

19.163 

*    jc  Tucaoa   . 

4.9 

1  12    4.466 

9.0549 

-  69  27  17.98 

19.169 

•   /  Piacium    .        .      * . 

5.1 

1   12  10.551 

+ 

3.0898 

+     32  25.18 

+ 

19.037 

^'Celi 

3.6 

1  18  34.486 

9.9971 

-     8  44  45.49 

18.666 

a  Uraa  Minor ia  {Polaris) 

2.2 

1   18  54.555 

93.5100 

+  88  43  87.28 

18.876 

38  Caaaiopea 

5.9 

1  23    7.308 

4.3800 

+  69  42  11.96 

18.673 

•    «  Octantia   .        .      S.  P. 

5.4 

1  23  24.392 

8.7687 

-.  94  46  28.64 

18.741 

17  Piacium   . 

3.7 

1  25  39.027 

+ 

3.9098 

+   14  47     1.46 

+ 

18.661 

*    0  Andromeda 

4.2 

1  30  24.030 

3.5049 

+  40  51  36.71 

18.143 

•    JC  Piacium    . 

5.5 

1  31  19.214 

3.1743 

+   11  85    2.15 

18.530 

a  Eridani  {Aehemar)  . 

0.4 

1  33  38.927 

9.9399 

-  57  47  26.46 

18.355 

*     ¥  Piacium   . 

4.6 

1  35  45.926 

3.1180 

+     4  56    6.98 

18.397 

0  Piacium   • 

4.4 

1  39  38.258 

+ 

3.1694 

+     8  86  81.49 

+ 

18.914 

•    C  Celi 

3.6 

1  46    4.809 

9.9618 

-  10  62  29.12 

17.890 

fi  Arietia     . 

2.8 

1  48  37.093 

3.3038 

+  20  16  29.82 

17.795 

50  Caaaiopea 

4.1 

1  54    7.855 

5.0140 

+  71  58  86.55 

17.641 

*    Y  Andromeda 

2.2 

1  57  12.508 

3.6610 

+  41  48  22.85 

17.439 

a  Arietia 

2.1 

2     1     1.718 

+ 

3.3713 

+  22  56  48.21 

+ 

17.170 

a  Draconia  .         •      S.  P. 

3.7 

2     1  26.354 

1.6938 

+  115    6  11.59 

17.997 

•   fi  Trianguli 

3.1 

2    3    3.485 

3.5650 

+  84  28  17.06 

17.900 

rCeU          ... 

4.5 

2    7  13.361 

+ 

3.1749 

+     8  20    6.29 

17.097 

•    4  UraaMinoria   .      8.  P. 

4.9 

2    9  16.701 

0.3903 

+ 101  56  24.86 

16.906 

*    Y  Trianguli 

4.3 

2  10  50.058 

+ 

3.5514 

+  33  20  34.04 

+ 

16.841 

•  e?  Celi 

5.6 

2  11  32.759 

9.9894 

-     6  55  29.48 

16.730 

•    d  Hydri       . 

4.2 

2  19  48.670 

• 

1.0559 

-  69    9  19.50 

16.449 

c  Caaaiopea 

4.6 

2  20     5.014 

4.8643 

+  66  54  42.63 

16.497 

{•Ceti 

4.5 

2  22  21.822 '    + 

3.1839 

+     7  58  16.03 

+ 

16.991 

*  Apfftarant  right  aaceniioBs  of  ston  marked  with  8U  asterUk  are  giveo  after  thoee  of  atandard  atara. 
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FIXED  STABS,  1891. 


MEAN  PLACES  FOR  1891.0.    (January  0«.0-0*.078,  Washington.) 

• 

Name  of  Star. 

Mmou- 
tnae. 

Right  AMenaloB. 

▲nnnal 
Variation. 

Deellnatlon. 

Annnal 
VarlaUoB. 

5  Ursse  Minoris    .      S.  P. 

4.5 

h     m       8 

2  27  45.610 

^^ 

0.1684 

+  103""  49  ld!l6 

+ 

16.013 

•    iJ  Ceti 

4.1 

2  33  53.742 

+ 

3.0739 

-     0    8  31.95 

15.693 

•    fx  Hydri 

5.3 

2  33  59.107 

1.4313 

-  79  35    4.56 

15.683 

•    0  Persei 

4.2 

2  36  45.339 

+ 

4.0706 

+  48  46    0.88 

15.453 

r  Ceti          ... 

3.6 

2  37  39.129 

3.10.34 

+     2  46  33.90 

15.3*35 

•    a  Arietis 

5.5 

2  45  28.465 

+ 

3.3047 

-h   14  37  56.94 

+ 

15.009 

/9  Ursse  Minoris   .      S.  P. 

2.2 

2  51     1.596 

0.3294 

-h  105  23  56.67 

14.719 

•  47  Cephei  (H.)      . 

5.7 

2  51  36.556 

+ 

7.7389 

+  78  59  12.88 

14.684 

•     e  Arietis 

4.6 

2  52  58.750 

3.4313 

+  20  54  14.71 

14.606 

a  Ceti 

2.6 

2  56  34.869 

3.1305 

+     3  39  42.16 

14.304 

•    P  I'ersei  {Algol)  {var.) 

2.3 

3     1     4.579 

+ 

3.8843 

+  40  32     6.43 

+ 

14.114 

48  Cephei  (H.)      . 

5.5 

3    6  30.109 

7.4135 

+  77  19  59.70 

13.719 

C  Arietis 

4.8 

3    8  38.154 

3.4;i96 

+  20  38  24.15 

13.551 

a  Persei 

1.9 

3  16  32.519 

4.358:) 

+  49  28  21.42 

13.086 

•    p  Octantis   .         .      S.  P. 

5.7 

3  18  13.867 

+  18.9997 

-  95  53  59.94 

13.964 

•  .  I  Hydri 

5.7 

3  18  41.072 

.1. 

1.6953 

-  77  47  10.39 

+ 

13.p39 

/^  Ursse  Minoris   .      S.  P. 

3.2 

3  20  54.278 

— 

0.1335 

+  107  46  41.35 

13.811 

•    /  Tauri       .       • . 

4.3 

3  24  51.270 

+ 

3.3051 

+   12  33  45.96 

13.564 

e  Eridani    . 

3.7 

3  27  47.684 

3.8337 

-     9  49  38.61 

13.389 

d  Persei 

3.1 

3  35    9  901 

4.3506 

+  47  26  17.98 

11.803 

*    y  Cumelopardalis  (H.). 

4.6 

3  38  51.361 

+ 

6.3409 

+  70  59  43.56 

+ 

11.534 

iy  Tauri 

3.1 

3  41     0.267 

3.5571 

+  23  46     3.05 

11.374 

C  Persei 

3.0 

3  47  16.814 

+ 

3.7€05 

+  31  33  33.24 

10.943 

C  Ursse  Minoris  .      S.  P. 

4.6 

3  47  57.692 

3.348:) 

+  101  52  13.69 

10.935 

•     Y  Hydri 

3.3 

3  48  55.759 

— 

0.9950 

-  74  34  22.26 

10.983 

•     £  Persei 

3.0 

3  50  32.301 

+ 

4.0104 

+  •39  41  39.27 

+ 

10.715 

Y  Eridani    . 

3.0 

3  52  56.669 

3.798G 

-   13  49     8.50 

10.441 

•  A»  Tauri       . 

4.6 

3  58  15.076 

3.5403 

+  21  46  59.96 

• 

10.078 

•    c  Persei 

4.3 

4    0  44.907 

4..3377 

+  47  25  14.69 

9.933 

(Troombr.  2320  .      S.  P. 

5.5 

4    6     1.323 

0.1404 

+  111  54     9.36 

9.498 

*    o'  Eridani    . 

4.2 

4    6  32.678 

+ 

3.9368 

-     7     7  20.39 

+ 

9.611 

Y  Tauri 

3.8 

4  13  35.418 

+ 

3.4091 

+   15  21  50.03 

8.953 

*    7^  Ursse  Minoris  .      S.  P. 

5.0 

4  20  41.658 

1.8147 

+  103  59  37.19 

8.165 

£  Tauri 

3.6 

4  22  15.086 

+ 

3.4976 

+   18  56  17.06 

8.351 

ij  Draconis  .         .      S.  P. 

2.0 

4  22  31.062 

+ 

0.8066 

+  118  14  20.55 

8.330 

*    d  MenssB     . 

5.6 

4  25  21.707 

.1^ 

4.3195 

-  80  28    9.21 

+ 

8.053 

•   m  Persei 

6.0 

4  25  44.758 

+ 

4.3105 

+  42  49  48.82 

7.997 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.041 

0.1343 

+ 1 10  59  46.47 

7.798 

a  Tauri  (Aldebaran)   . 

1.0 

4  29  39.952 

+ 

3.4376 

+   16  17  22.53 

7.509 

*    T  Tauri 

4.5 

4  35  42.153 

3.5955 

+  22  44  49.84 

7.184 

a  Camelopardaiis 

4.4 

4  43  12.742 

+ 

5.9361 

+  66    9  23.25 

+ 

6.593 

•     i  Tauri       . 

5.2 

4  44  59.851 

3.6055 

+    18  39  13.15 

6.400 

{  Aurigae    . 

2.8 

4  49  53.716 

u.nllUCS 

+  32  59  34.26 

6.017 

•    C  Aurigsi    . 

3.9 

4  54  51.528 

+ 

4.1853 

+  40  54  57.69 

5.617 

e  Ursse  Minoris   .      S.  P. 

4.5 

4  57    9.282 

6.3366 

+  97  47     3.30 

5.433 

11  Ononis    . 

4.7 

4  58  20.403 

+ 

3.4345 

+    15  15     5.98 

+ 

5.391 

*    /9  Eridani    . 

2.9 

5    2  29.463 

3.9486 

-     5  13  40.13 

4.931 

a  AurigSB  {Capella)     . 

0.1 

5    8  38.215 

4.4350 

+  45  53  10.72 

4.033 

/9  Ononis  (At^ei) 

0.3 

5    9  17.959 

3.8814 

—     8  19  41.13 

4.394    , 

•    T  Orion  is     . 

3.8 

5  12  18.819 

+ 

3.9137 

-     6  57  46.30 

+ 

4. 131    1 

Apparent  right  aaocoaions  of  atara  niarke<l  with  an  aateriak  ara  given  aft«>r  thoae  of  ataoiUid  atara. 
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MBAN  PLAGES  FOli  1891.0.    (January  O^.O-O^^.OTSy  Washington.) 

1 

Name  of  SUr. 

Uikgnl- 
tad.. 

Bight  AMsaiurioD. 

Annual 
Variation. 

+  3.781)4 

DeoUnation. 

Annual 
Variation. 

i?    Tauri 

1.8 

h      in       s 

5  19  24.085 

+  28**  30'  52!84 

+  3r353 

Grrooinbridge  966 

6.4 

5  25    9.557 

8.0018 

+  74  58  12.78 

3.056 

y  AurisaB    . 

5.0 

5  25  38.083 

3.9051 

+  32    6  39.74 

3.016 

d  Ononis  (var,)  . 

2.3 

5  26  26.273 

3.0635 

-     0  22  49.40 

2.921 

*        Groombridge  944 

6.4 

5  27    7.005 

18.6614 

+  85    8  25.43 

2.880 

a  Leporis    • 

2.7 

5  27  55.363 

+  2.6448 

-   17  54    2.82 

+  2.797 

c  Orion  is 

1.8 

5  30  40.936 

3.0424 

~     1   16  19.44 

2.559 

a  Ck>lumba 

2.7 

5  35  42.185 

+  2.1728 

-  34     7  57.59 

2.077 

w  Draconis  . 

S. 

P.    4.9 

5  37  35.449 

—  0.3536 

+  111   11  30.33 

1.634 

*    «  Orionis    . 

2.3 

5  42  35.185 

+  2.8449 

-     9  42  31.93 

1.525 

^'  Draconis  . 

S. 

P.    4.8 

5  43  52.599 

—   1.0788 

+  107  47  52.48 

+   1.683 

*     y  Aurigao    . 

4.1 

5  43  56.073 

-H  4.1544 

+  89    6  56.92 

1.441 

*    ^  Doradus  . 

4.4 

5  44  34.859 

0.1049 

-  65  46  34.68 

1.328 

a  Orion  is  (for.)  . 

0.9 

5  49  16.232 

3.2470 

+     7  23  10.08 

0.946 

•    ^  Aurigao    . 

2.0 

5  51  32.013 

4.4017 

+  44  56    7.71 

0.7;M) 

*    6^  AurigflB    . 

2.9 

5  52  17.348 

+  4.0920 

+  37  12  15.24 

+  0.586 

V  Orionis     . 

4.5 

6     1  20.971 

3.4274 

+   14  46  51.00 

—  0.148 

22  Canielopardalis  (H.) 

4.7 

6    6  49.820 

+  6.6172 

+  69  21  24.67 

0.716 

d  Unm  Minoris  . 

S. 

P.    4.4 

6    7  28  173 

-*  19.4690 

+  93  23  17.52 

0.704 

*    1}  Geminorum 

3.5 

•  6    8  17.922 

+  3.6228 

+  22  32  16.00 

0.742 

fi  Geminorum 

3.2 

6  16  22.005 

+  3.6314 

+  22  34    7.76 

—   1.552 

•    ip^  AurigiB    . 

i 

5.1 

6  16  30.243 

4.6264 

+  49  20  33.65 

1.454 

a  ArgiSs  {Canopua) 

i 

.     -0.8 

6  21  32.017 

1.3305 

-  52  38  10.55 

1.872 

*     V  Geminorum 

4.2 

6  22  29.453 

+  3.5630 

+  20  16  49.65 

1.987 

•    X  Draconis      .     . 

s. 

P.    5.3 

6  23     1.256 

—   1.0797 

+  107  18  52.69 

1.635 

/  Geminorum 

2.0 

6  31  24.909 

+  3.4673 

+   16  29  30.12 

—  2.788 

*     e  Geminorum 

3.2 

6  37  13.540 

3.6033 

+  25  14  16.32 

3.257 

•    v'^'AurigflB    . 

5.4 

6  38  52.905 

4.3288 

+  43  41     6.50 

3.238 

t    «c  Canis  Majori8(Smtt 

»)   -1.4 

6  40  20.702 

2.6436 

->   16  34     1.44 

4.719 

*    0  Geminorum 

.        8.7 

6  45  36.332 

+  3.9604 

+  34    5  31.56 

3.996 

*    C  MenssB 

5.6 

6  49    6.657 

—  4.9045 

-  60  41  53.62 

—  4.183 

51  Copbei  (H.)     . 

5.3 

6  49  15.172 

+20.8670 

+  67  13    0.76 

4.314 

TiO  Draconis 

s^ 

P.    5.6 

6  49  53.149 

—   1.9088 

+  104  41  41.50 

4.405 

e  Can  is  Major  is  . 

1.5 

6  54  20.547 

+  2.3577 

-  26  49  27.26 

4.723 

*    C  Geminorum  {var. 

) 

4.0 

6  57  38.685 

3.5623 

+  20  43  46.20 

5.009 

d  Canis  Majoris  . 

1.9 

.7    3  57.554 

+  2.4385 

-  26  13  13.60 

—  5.514 

*  OS  Aurigao    . 

5.2 

7    4    9.500 

4.1363 

+  39  29  52.11 

6.522 

*  25  Camelopardalis 

5.3 

7    8    7.605 

+  12.9513 

+  82  87  10.54 

5.905 

•    y*  Volantis  (var.) 

3.9 

7    9  40.094 

—  0.4941 

-  70  19  19.86 

0.003 

d  Draconis  . 

s^ 

P.    3.1 

7  12  31.768 

+  0.0292 

+ 1 12  31  48.73 

6.326 

d  Geminorum 

3.6 

7  13  36.608 

+  3.5878 

+  22  10  56.66 

—  6.346 

r  Draconis  . 

s. 

P.    4.6 

7  17  38.903 

—   1.1179 

+ 106  50  49.87 

6.773 

Piazzi  vii.  67     . 

5.7 

7  19  32.287 

+  6.2973 

+  66  41  14.46 

6.858 

*    /9  Caiiis  Minoris  . 

3.1 

7  21   14.414 

3.2596 

+     6  30  30.06 

6.998 

a'  (jrcminorum  ( Castor^ 

1        1.9 

7  27  38.771 

+  3.8382 

+  32    7  37.59 

7.560 

I  UrssB  Minoris    . 

a. 

P.    6.5 

7  32  29.969 

—65.3160 

+  91     1  51.52 

—  7.884 

f    a  Cunis  Min.  {Proeyon 

)       0.5 

7  33  35.765 

+  3.1434 

+     5  80  13.76 

9.000 

S  Geminorum  (PoUux 

)       1-2 

7  38  38.776 

3.6790 

+  28  17  20.03 

8.424 

1 

•  26  LvDcis 

6.8 

7  46  46.487 

4.3877 

+  47  50  46.96 

1            9.028 

i      fT  Gemitiorum 

5.0 

7  46  49.604 

+  3.6797 

+  27    2  50.76 

—  9.036 

*  Apparent  rt^bt  uiic«niiiona  of  atara  marked  with  an  aatcrUk  are  given  after  ihoee  of  atandard  atan. 
I  Periodie  oomeUoaa  girea  In  the  Appendix  art«  *itiU  to  1n«  applied  to  the  poAltiona  of  Slrina  and  Proejon. 
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FIXED  STARS,  1891. 


MEAN  PLAOES  FOB  1891.0.    (January  0<.0-0<.<n6,  WasUngt 

on.) 

Name  of  Star. 

Manii. 
toae. 

Bight  AMeiLBion. 

Annuftl 
YMiatioii. 

Declination. 

Annual 
Variation. 

,  *        Groombridge  1374     . 

5.6 

h     m       8 

7  47     8.280 

• 
+  7.2830 

+  74*"  12  28.70 

—     9!b70 

e  Draconis .         .      S.  P. 

3.9 

7  48  32.275 

—  0.1790 

+  110    0  34.82 

9.173 

•    <o*  Cancri 

6.0 

7  54  20.188 

+  3.6371 

+  25  41  26.82 

9.590 

3  Ursae  Majoris  (H.)    . 

5.5 

8     1  57.880 

6.0471 

+  68  47  38.40 

10.172 

\ry  Argtisip) 

3.1 

8    2  54.124 

2.5545 

.  23  59  25.51 

10.199 

*    C*  Cancri 

4.8 

8     5  57.644 

+  3.4463 

+   17  58  31.53 

—    10.610 

•    ft  Cancri 

3.8 

8  10  36.239 

+  3.2584 

+     9  31  15.21 

10.862 

«  Cephei  {pr,)     .      S.  P. 

4.4 

8  12  33.033 

—   1.9257 

+  102  37     1.42 

10.990 

•  30  Monocerotis 

3.9 

8  20  12.822 

-1-  .^0000 

-     3  33    4.24 

11.512 

•    0  Chamaeleontis  . 

4.6 

8  23  53.906 

—   1.7129 

-  77    7  57.25 

11.757 

tj  Cancri 

5.4 

8  26  24.372 

+  3.4781 

+  20  48  39.46 

—    12.010 

Groombr.  3241  .      S.  P. 

6.5 

8  30  28.440 

—  0.2209 

+  107  50  15.44 

12.220 

•    (T  Hydrse 

4.5 

8  33    3.733 

+  3.1458 

+     3  43  25.16 

12.439 

•    y  Cancri 

4.9 

8  36  58.712 

3.4802 

+  21  51  36.01 

12.729 

c  HydrsB     . 

3.5 

8  41     0.250 

3.1817 

+     6  49    5.87 

13.010 

•    <T*  Cancri  {mean)  . 

6.5 

8  47  35.654 

+  3.6731 

+  30  59  30.29 

—    13.413 

i    Ursse  Majoris    . 

3.3 

8  51  44.599 

+  4.1.327 

+  48  28    8.84 

13.911 

12  Year  Cat.  1879    S.  P. 

5.3 

8  52  31.098 

>-  2.5540 

+  99  51  24.48 

13.679 

<7^  Ursae  Majoris    . 

5.0 

9    0  47.866 

+  5.3528 

+  67  34  35.48 

14.284 

«  Cancri 

5.1 

9     1  50.646 

.3.2557 

+   11     6  23.59 

14.296 

•    0  HydrsB     . 

4.0 

9    8  4L635 

+  3.1260 

+     2  46  25.39 

—    15.023 

•    P  Argfts      . 

2.0 

9  12    0.090 

0.6772 

-  69  16    5.64 

14.806 

t  ArgQs 

2.6 

9  14  10.176 

1.601 1 

-  58  49     3.59 

15.000 

•    a  Lyncis 

3.3 

9  14  24.818 

3.6687 

+  34  51  10.44 

15.032 

«  Cephei     .        .      S.  P. 

2.6 

9  15  58.693 

1.4365 

+  117  52  34.37 

15.175 

1   Draconis  (H.)  • 

4.5 

9  21  30.757 

+  8.9869 

+  81  48  26.47 

—    15.465 

a  HydrflB     . 

2.1 

9  22  13.874 

2.9491 

-     8  11  11.26 

15.456 

d  UrscB  Majoris   . 

4.8 

9  24  50.123 

5.3983 

+  70  18  31.75 

15.669 

0  Urseo  Majoris    . 

3^ 

9  25  33.838 

4.0403 

+  52  10  25.11 

16.224 

i9  Cephei  (pr.)    .      S.  P. 

3.4 

9  27  15.099 

0.7935 

+  109  55    4.17 

15.757 

*   10  Leon  is  Minor  is 

4.7 

9  27  32.765 

+  3.6937 

+  36  52  52.25 

—    15.788 

•     o  Leonis 

3.8 

9  35  19.989 

+  3.2068 

+   10  23  16.37 

16.227 

*    Z  ChamsBleontis  . 

5.2 

9  37    4.810 

—   1.5669 

-  80  27    5.27 

16.285 

e  Leonis 

3.2 

9  39  39.847 

+  3.4 1 48 

+  24  16  32.87 

16.431 

II  Cephei     .         .      S.  P. 

4.8 

9  40  19.534 

0.9008 

+  109  11  25.41 

16.540 

/I  Leonis 

4.0 

9  46  33.862 

-f  3.4219 

+  26  31   12.13 

^    16.801 

*  19  Leonis  Minoris 

5.2 

9  51     0.499 

3.6948 

+  41  34  27.89 

16.967 

79  Draconis  .         .      S.  P. 

6.6 

9  51  30.365 

0.7285 

+  106  48  47.93 

17.014 

•    r  Leonis 

5.0 

9  54  27.203 

3.1742 

+     8  34  ^  0.88 

17.141 

a  Leonis  (Regulus) 

1.3 

10    2  34.029 

3.2004 

+   12  29  58.89 

17.478 

32  UrssB  Majoris   . 

5.7 

10  10    6.866 

+  4.4190 

+  65  39    5.90 

-     17.817 

*    X  Ursae  Majoris   . 

3.6 

10  10  31.321 

3.6390 

+  43  27  29.29 

17.877 

^*  Leonis 

2.5 

10  13  57.785 

3.3146 

+  20  23  33.68 

18.090 

•    fi  Hydro     . 

4.1 

10  20  49.172 

2.9007 

-   16  16  49.31 

18.314 

*    fi  Leonis  MiDorts 

4.3 

10  21  34.806 

3.486  r 

+  37  15  56.07 

18.318 

*    a  AntlicB 

4.5 

10  22    9.816 

+  2.7:192 

-  30  30  48.03 

—    18.220 

9  Draconis  ( H.)  • 

5.0 

10  25  49.525 

5.2586 

+  76  16  26.72 

18.400 

p  Leonis 

4.0 

10  27    4.348 

3.1640 

+     9  52    2.12 

18.436 

1    226  Cephei  (B.)      .      S.  P. 

5.7 

10  30  21.613 

1 .0769 

+  104  20    7.11 

18.5.10 

•    fi  Octantis  .        .      S.P. 

4.4 

10  34  52.963 

+  6.4745 

^  98    2  51.36 

—    18.687 

*  Apparent  right  aacoiaiona  of  stan  marked  with  an  aiAeriak  are  given  after  thoae  of  standard  atara. 
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HBAN  PLAOBS  FOR  1 

1891.0.    (Janaai7  0<.0-0<.078,  Washington.) 

Name  of  Star. 

Mmdi- 

Right  Aaeenikm. 

Anniuil 
TariAUon. 

DecUnatloB 

Aimnal 
VntettoB. 

*  41  Leon  is  Minor  is  • 

5.1 

10  37  29.354 

+  3.9705 

+  23''  45  3L96 

—    18!V41 

17  Argfts  (vor.) 

1-6 

10  40  49.904 

9.3138 

—  59    6  41.57 

I8.8r. 

i  Leonis 

5.3 

10  43  31.703 

3.1684 

+   11     7  18.45 

18.975 

*    d' Cham»leontis  . 

4.7 

10  44  45.525 

0.6363 

-  79  57  56.00 

18.989 

t  Cepbei 

s'p. 

3.6 

10  45  47.923 

9.1999 

+  114  22  22.47 

18.878 

*  46  Leonis  Minoris 

3.9 

10  47  12.929 

+  3.3099 

+  34  48    9.19 

—   194298 

*       Groombridge  I70( 

\    . 

6.3 

10  51   13.310 

4.9649 

+  78  21  14.28 

10.185 

a  Urs8D  Majoris    . 

2.0 

10  56  59.887 

+  3.7461 

+  62  20  21.62 

19.966 

*   17  Octantis   . 

6.1 

11     0    4.716 

—  0.9190 

-  84    0  27.17 

19.371 

•  p' Leonis 

eji 

11     1  20.520 

+  3.0507 

+     2  32  49.53 

19.486 

*  ^  Urse  Majoris   . 

8Jt 

11     3  32.065 

+  3.3998 

+  45    5  22.11 

—    19.506 

d  Leonis 

2L7 

11    8  18.699 

3.1981 

+  21     7  14.72 

19.688 

*    V  Ursa  Majoris   . 

M 

11  12  35.611 

19573 

+  33  41  20.51 

19.575 

d  Crateris  • 

3.9 

11  13  53.490 

9.9965 

-  14  11  20.07 

19.466 

0  Cephei     . 

S.P. 

5.1 

11   14    9.111 

9.4446 

+  112  29    5.10 

19.671 

r  Leonis 

5.1 

11  22  19.900 

+  3.0801 

+     3  27  23.17 

—    19.804 

X  Draconis  . 

4.0 

11  24  55.618 

3.6107 

+  69  55  57.30 

19.839 

•    S  Hydrw     / 

as 

11  27  38.425 

9.9499 

^  31  15  16.83 

19.887 

u  Leonis     • 

4.4 

11  31  22.074 

3.0713 

-     0  13  19.46 

19.869 

Y  Cephei     • 

s.'p. 

8.5 

11  34  52.881 

9.4166 

+  102  58  38.95 

90.076 

*   /  Urs»  Majoris   . 

&9 

11  40  17.667 

+  3.1809 

+  48  23     1.29 

—    19.063 

fi  Leonis 

2J2 

1 1  43  29.995 

3.0639 

+   15  10  52.73 

90.190 

^  Urs8B  Majoris    . 

2.4 

11  48    5.845 

3.1811 

+  54  18    2.43 

90.098 

Groombr.  4183  . 

S*P. 

7.0 

11  49  32.076 

9.8665 

+  106  11  46.61 

90.093 

•    K  Virginis   . 

4.6 

11  55  17.208 

3.0741 

+     7  13  19.01 

90.087 

0  Virginis   . 

4.8 

11  59  39.397 

+  3.0575 

+     9  20  18.12 

—  90.015 

•    f  Corvi 

8.2 

12    4  81.116 

3.0839 

-  22    0  48.61 

90.049 

4  Draconis  (H.)  . 

5.1 

12    7    5.675 

9.8840 

+  78  13  18.96 

90.099 

y  Conri 

• 

2.7 

12  10  12.046 

3.0797 

-  16  56  12.22 

90.017 

*    3  Ganum  Yenaticorum 

6.0 

12  10  89.846 

3.0917 

+  41  16    1.39 

90.065 

fi  Cbam»leontis  . 

4.5 

12  11  57.682 

+  3.4030 

-  78  42  24.38 

—  90.009 

17  Virginis  . 

4.0 

12  14  19.769 

3.0687 

--0    3  39.96 

90.041 

*    6  UrsflB  Minoris   . 

6.2 

12  14  20.556 

0.1710 

+  88  18  15.49 

19.940 

a}  Crucis 

0.9 

12  20  32.317 

3.9963 

-  62  29  41.71 

90.013 

•    ^  Corvi 

8.1 

12  24  13.592 

3.1097 

-  15  54  30.10 

90.084 

*   fi  Canum  Venaticorum 

4.4 

12  28  33.976 

+  9.8609 

+  41  56  59.07 

—    19.615 

fi  Corvi 

• 

2.8 

12  28  39.689 

3.1419 

-  22  47  38.23 

19.969 

K  Draconis  . 

• 

8.8 

12  28  49.816 

9.6010 

+  70  28  20.55 

19.889 

•    y  Virginia  {mean) 

• 

2.9 

12  36    8.249 

3.0384 

-     0  51     6.21 

19.811 

21  Cassiopea 

S.P. 

5.7 

12  38  27.080 

3.8601 

+  105  36  28.18 

19.751 

*  31  Come  Berenices 

■ 

5.1 

12  46  23.455 

+  a.939^ 

+  28    8     1.62 

—    19.660 

93^  Camelopardalis  (H.) . 

5.2 

12  48  19.858 

0.3961 

+  84    0  19.17 

19.506 

•    ^  Casaiope» 

S.P. 

2.3 

12  50    7.860 

3.5601 

+  119  52  25.48 

19.569 

a  Canuro  Venaticorum 

3.2 

12  50  55.776 

9.8153 

+  38  54  25.41 

19.511 

•  43  Cephei  (H.)      . 

S.P. 

■  4.6 

12  53  55.448 

7.9565 

+  94  19  40.48 

19.500 

*    S  Musca 

• 

3.8 

12  54  47.261 

+  4.1464 

-  70  57  37.60 

—   10.474 

•    t  Virginis  . 

• 

8.1 

12  56  45.091 

9.9879 

+   11  32  42i20 

19.416 

0  Virginis   . 

. 

4.6 

13    4  18.351 

3.1013 

-     4  57  25.23 

19.310 

*  90  Canum  Venaticorum 

4.7 

13  12  39.295 

9.6966 

+  41     8  47.46 
+  91  16  22.72 

19.034 

a  \3n.Um.{PolarU)3,?. 

2.2 

13  18  54.555 

+93.5100 

—    18.876 

*  AppArvat  rtght  aacenskma of  sCati  iaM-k«>«l  with  ftn  4Uiteri«k  ato  glTea  ftfler  Umms of  slaadard  ttan. 
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FIXED  STARS,  1891. 


MEAN  PLAGES  FOB  1891.0.    (Janaary  0a.0-0<.078,  Washington.) 

Kame  of  Star. 

Kasni- 
tade. 

Right  Asoension. 

Annual 
Tariatioii. 

Variation. 

a  Virginia  (Spiea) 

i.i 

18  19  27.020 

+ 

• 
3.1539 

-   10  35  32.26 

—    18.806 

38  CassiopesB         .      S.  P. 

5.9 

13  23    7.808 

4.3800 

+  110  17  48.05 

ia673 

•    K  Octantis  . 

5.4 

13  28  24.892 

8.7667 

-  85  18  86.86 

16.741 

C  Virginis   . 

3.6 

13  29    8.329 

3.058» 

-    0    2  18.48 

18.515 

1*        B.  A.  0.4536     . 

5.0 

13  29  55.751 

9.6822 

+  37  44  27.27 

18.537 

*  m  Virginis   • 

5.4 

13  85  53.461 

+  3.U34 

-     8    9    9.85 

—   18.983 

7)  UrssB  Majoris    . 

1.9 

18  43  14.782 

9.3711 

+  49  51  26.37 

18.077 

T)  Bootis 

2.8 

13  49  29.694 

9.8G68 

+   18  56  39.47 

16.166 

60  CassiopesB         .      S.P. 

4.1 

13  54    7.855 

6.0140 

+ 108    6  23.45 

17.641 

*    d  Apodis     . 

Var. 

13  54  43.514 

5.6799 

-  76  16  11.09 

17.584 

fi  Centauri  •        •        • 

0.7 

18  66    7.880 

+ 

4.1790 

-  59  50  48.90 

~   17.686 

*   ir  Hydra     •         • 

8.6 

14    0    9.810 

3.4019 

-  26    9  22.74 

17.360 

a  Draconb  • 

8.7 

14     1  26.854 

1.6938 

+  64  58  48.41 

17.997 

•   d  Bootis      .        .      '  . 

4.8 

14    5  25.712 

9.7387 

+  25  86  29.30 

17.197 

*    «  Virginis   • 

4.2 

14    7    4.881 

+ 

3.1941 

-     9  45  58.24 

16.999 

*    4  UrssB  Minoris  • 

4.9 

14    9  16.701 

m^ 

0.3903 

+  78    3  85.14 

^   16.906 

*    d  Octantis  . 

5.0 

14    9  30.883 

+ 

8.9931 

-  83  10    8.00 

16.944 

a  Bootis  (ilrci^intf)      . 

0.2 

14  10  41.389 

9.r360 

+   19  45    0.22 

18.881 

•    X  BooUs      . 

4.3 

14  12  14.891 

9.9896 

+  46  85  20.16 

16.656 

*    X  Virginis   .         • 

4.7 

14  18  12.705 

3.9389 

-  12  52    9.08 

16.743 

(  Cassiopeos         .      S.P. 

4.6 

14  20    5.014 

+ 

4.8643 

+  113    5  17.37 

—    16.497 

d  Bootis 

4.1 

14  21  29.229 

9.0449 

+  52  21  16.74 

16.759 

p  Bootis      •        •        • 

8.6 

14  27    8.012 

+ 

9.5677 

+  30  51     0.02 

15.958 

5  UrssB  Minoris  • 

4.5 

14  27  45.610 

0.1884 

+  76  10  49.84 

16.019 

1      a'  Centauri  .         •        • 

0.2 

14  32  18.091 

+ 

4.0471 

-  60  23  17.99 

15.371 

1  •  M  Hydri       .        .      S.  P. 

6.8 

14  88  59.107 

_ 

1.4313 

- 100  24  55.44 

—    15.683 

*    a  Apodis     •         • 

4.1 

14  84  20.877 

+  7.9006 

^  78  34  52.96 

15.675 

*  33  Bootis       . 

5.3 

14  84  46.842 

9.9343 

+  44  52  29.72 

15.708 

ff  Bootis 

2.6 

14  40  18.664 

9.6914 

+  27  82    2.10 

15.338 

a*  Libra 

2.9 

14  44  50.872 

+ 

3.3097 

-  15  85  18.70 

15.166 

/9  Ursffi  Minoris   . 

2.2 

14  51     1.596 

.i. 

0.9994 

+  74  86    3.38 

—    14.719 

•  47  Cephei  (H.)     .      8.  P. 

5.7 

14  51  36.556 

+ 

7.7989 

+  101    0  47.12 

14.664 

•    y  Scorpii     . 

8.4 

14  57  41.410 

3.4997 

-.  24  51  11.49 

14.374 

fi  Bootis 

a? 

14  57  50.437 

9.9601 

+  40  49  14.24 

14.356 

48  Cephei  (H.)     .      8.  P. 

5.5 

15    6  30.109 

7.4195 

+ 102  40    0.30 

13.719 

*    d  Bootis      . 

8.5 

15  11     6.547 

+ 

9.4909 

+  38  43  18.68 

—   13.581 

fi  Libra      .        .        . 

2.9 

15  11    8.476 

3.9919 

-     8  58  49.52 

13.504 

*   p  Octantis  . 

6.7 

15  18  18.867 

19.9997 

-  84    6    0.06 

19.964 

/A^  Bootis 

4.5 

15  20  22.384 

+ 

9.9663 

+  37  45  84.97 

19.777 

Y*  Urse  Minoris  . 

8.2 

15  20  54.278 

0.1395 

+  72  13  18.65 

19.81 1 

*   fi  CoroncB  Boreaiis 

8.9 

15  23  20.182 

+ 

9.4751 

+  29  28  58.58 

—    19.591 

a  CoroDSB  Boreaiis 

2.3 

15  30    4.894 

9.5393 

+  27    4  54.84 

19.309 

•    r  Canfioiop.  (H.)  .      S.  P. 

4.6 

15  88  51.861 

0.9409 

+  109    0  16.44 

11.534 

a  Serpentis. 

2.7 

15  88  58.939 

9.9517 

+     6  46    7.67 

11.547 

c  Serpentis.        •        • 

8.7 

15  45  22.956 

+ 

9.9679 

+     4  48  22.44 

11.044 

C  UrssB  Minoris    . 

4.6 

15  47  57.692 

— 

9.9483 

+  78    7  46.31 

—    10.995 

ff  CoroncB  Boreaiis 

4.1 

15  53    4.559 

+ 

9.4833 

+  27  11  37.63 

10.006 

d  Scorpii     . 

2.6 

15  53  53.302 

3.5389 

-  22  18  39.56 

10.593 

/9^  Scorpii     . 

2.9 

15  59    5.953 

3.4810 

-  19  30  24.05 

10.T33 

•   a>  Apodis     . 

4.9 

16    4    4.510 

+  8.7797 1 

-  78  25  10.86 

—     9.716 

'Apparent  right 


of 


:  with  an  aateriak  aro  giroii  after  thoea  of  atandard  atare. 
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FIXED  STARS,  1891. 


MEAN  PLACES  FOR 

1891.0.    (Jannary  0*.0-.0*.078,  Washington.) 

Name  of  Star. 

Maeni. 
tade. 

Right  Aieeniion. 

Annual 
Taiiation. 

DMllnatlon. 

Annnal 
Variation. 

•    X  LyrsB 

3.3 

18  54  5L990 

+  3.3444 

+ 

32*'  32'  25.'22 

+ 

4.766 

C  AquilcB     . 

3.1 

19    0  24.022 

2.7669 

+ 

13  42    6.44 

5.120 

•     i  LyrsB 

5.2 

19    3  24.767 

2.1412 

+ 

35  55  46.44 

5.487 

•  85  Camelopardalis       S.  P. 

5.3 

19     8    7.605 

12.9513 

+ 

97  22  49.46 

5.905 

d  Sagittarii. 

5.0 

19  11  15.438 

3.5122 

19     8  46.84 

6.117 

^  Draconis .         •         • 

3.1 

19  12  31.768 

+  0.0292 

+ 

67  28  11.27 

+ 

6.326 

•    0  LyrsB 

4.4 

19  12  35.029 

+  2.0790 

+ 

37  56  22.97 

6.246 

T  Draconis  . 

4.5 

19  17  38.903 

—  1.1179 

+ 

73    9  10.63 

6.773 

Piazzi  vii.  67     .      S.  P. 

5.7 

19  19  32.287 

+  6.2973 

+  111  18  45.52 

6.858 

d  AquilcB     . 

3.5 

19  20    0.153 

3.0252 

+ 

2  53  52.23 

6.935 

•   »  Cygni       . 

3.1 

19  26  19.543 

+  2.4104 

+ 

27  43  51.55 

+ 

7.368 

K  Aquilae     . 

5.0 

19  31     1.633 

+  3.2288 

— 

7  16    9.51 

7.757 

I  Ursffi  Minoris   • 

6.5 

19  32  29.969 

—65.3160 

+ 

88  58    8.48 

7.884 

*    /9  Sagitt8B     . 

4.5 

19  36    9.212 

+  2.6955 

+ 

17  13  25.24 

8.140 

Y  AquiisB     . 

2.8 

19  41     4.662 

2.8522 

+ 

10  20  52.65 

8.551 

•    H  Cygoi 

2.9 

19  41  34.125 

+   1.8761 

+ 

44  51  53.36 

+ 

8.635 

a  Aquils  {Aliair) 

0.9 

19  45  27.915 

2.9276 

+ 

8  34  50.68 

9.277 

•       Groombr.  1374  .      S.  P. 

5.6 

19  47    8.280 

7.2830 

+ 105  47  31.30 

9.070 

•    c  Pavonis    . 

4.1 

19  47  58.298 

+  7.0170 

-^ 

73  11  47.09 

9.101 

e  Draconis  . 

3.9 

19  48  32.275 

—  0.1799 

+ 

69  59  25.18 

9.173 

fi  AquilsB     . 

3.9 

19  49  57.549 

+  2.9471 

+ 

6    8    5.22 

+ 

8.765 

•    X  Sagitt8B     . 

3.6 

19  53  54.591 

2.6678 

+ 

19  11  47.28 

9.599 

•    c  Sasittarii . 

4.5 

19  55  57.357 

3.6967 

—. 

28    0  44.13 

9.735 

T  Aquils     . 

5.7 

19  58  48.963 

2.9330 

+ 

6  58  14.21 

9.944 

3  Urss  Majoris(H.)  S.  P. 

5.5 

20     1  57.880 

6.0471 

+  111  12  21.60 

10.172 

*    0  AquiliB 

3.3 

20    5  40.818 

+  3.0971 

_ 

1     8  40.24 

+ 

10.463 

•  31  Cygni       . 

3.9 

20  10  11.975 

1.8893 

+ 

46  24  39.12 

10.792 

a*  Capricorn! 

3.7 

20  12    0.414 

+  3.3320 

12  52  56.19 

10.922 

K  Cephei  (pr.)     . 

4.4 

20  12  33.033 

—  1.9257 

+ 

77  22  58.58 

10.990 

a  Pavonis    . 

2.1 

20  17     1.764 

+  4.7831 

— 

57    5    0.71 

11.197 

r  Cygni 

2.3 

20  18  19.091 

+  2.1538 

+ 

39  54  28.47 

+ 

11.374 

n  Capricorn! 

5.1 

20  21     4.951 

3.4394 

— > 

18  34    7.18 

11.562 

e  Deiphini  . 

4.0 

20  28    0.359 

+  8.8C72 

•  + 

10  55  59.49 

12.047 

Groombridge  3241     . 

6.5 

20  30  28.440 

—  0.2209 

+ 

72    9  44.56 

12.220 

*    a  Deiphini  . 

3.9 

20  34  34.514 

+  2.7878 

+ 

15  31  39.87 

12.525 

•   fi  Pavonis    . 

3.4 

20  35    7.925 

+  5.4722 

-. 

66  35  38.16 

■f 

12.538 

a  Cygni 

1.4 

20  37  42.983 

2.0444 

+ 

44  53  27.32 

12.728 

•  </^  Capricorni 

4.3 

20  39  38.506 

3.5605 

25  39  43.87 

12.703 

•    «  Cygni 

2.6 

20  41  48.066 

2.4277 

+ 

33  33  43.40 

13.343 

fjL  Aquarii    . 

4.8 

20  46  46.494 

+  3.2397 

— 

9  23  31.37 

13.295 

12  Year  Catalogue,  1679. 

5.3 

20  52  31.098 

—  2.5540 

+ 

80    8  35.52 

-f 

13.679 

V  Cygni 

4.1 

20  53    6.569 

+  2.2342 

+ 

40  44  51.56 

13.728 

0*  Urs89  Majoria    .      S.  P. 

5.0 

21    0  47.866 

5.3528 

+  112  25  24.52 

14.284 

6P  Cygni       . 

5.4 

21     2    0.646 

2.6833 

+ 

38  12  48.67 

17.536 

C  Cygni 

3.3 

21     8  17.795 

2.5497 

+ 

29  46  47.76 

14.614 

•    T  Cygni 

3.8 

21  10  26.423 

+  3.3935 

+ 

37  34  49.01 

+ 

15.267 

a  Cephei      . 

2.6 

21   15  58.693 

1.4365 

+ 

62     7  25.63 

15.175 

1  Pegasi 

4.3 

21   17    2.704 

2.7722 

+ 

19  20  17.94 

15.245 

•    C  Capricorni 

3.8 

21  20  26.660 

3.4342 

— 

22  52  59.62 

15.389 

1  Draconis  (H.)  .      S.  P. 

4.5 

21  21  30.757 

+  8.9669 

+ 

98  11  33.53 

4- 

15.465   i 

Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  giTen  after  those  of  stMidard  stars. 
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;      •      MEAN  PLACES  FOR  1891.0.    (January  0*.0-0d.078,  Washington.) 

1 

1 

1 

Name  of  Star. 

1 

ICacni. 
(nde. 

Bifht  Afloeiiaion. 

Annual 
Variation. 

• 
4-  5.3963 

DeoUnaiion. 

Yariatlon. 

d  UrsfiB  Major  is    .      S:  P. 

4.8 

21  24  50J23 

+  109'*4l'28'!25 

+ 

15.569 

fi  Aquarii    . 

2.9 

21  25  49.261 

3.I6I6 

-     6    3     1.76 

15.667 

fi  Cephci  (pr.)     . 

3.4 

21  27  15.099 

0.7935 

-f  70    4  55.83 

1.5.757 

1  Aquarii    . 

4.8 

21  31  56.990 

3.1978 

-     8  20  34.11 

15.977 

•  74  Cygni 

5.0 

21  32  34.812 

'^40i6 

+  39  55  25.70 

16.055 

•    X*  Octantis    . 

5.4 

21  34    8.045 

-f  9.7707 

-  83  13  10.10 

+ 

16.048 

*    C  ChamaBleuiitis  .      S.  P. 

bJl 

21  37    4.810 

—   1.5670 

-  99  32  54.73 

16.285 

c  Pegasi 

2.4 

21  38  49.972 

+  8.9467 

+     9  22  31.63 

16.361 

11  Cephci     . 

4.8 

21  40  19.534 

0.9008 

+  70  48  34.59 

16.540 

•   IT*  Cygni 

4.5 

21  42  45.994 

2.2133 

+  48  48  19.29 

16.546 

fi  Capricorni 

5.2 

21  47  21.204 

+  3.2759 

-   14    3  52.80 

+ 

16.784    , 

*  16  Pegasi 

5.1 

21  48    6.148 

2.7279 

+  25  24  44.75 

16.823   , 

79  Draconis  . 

6.6 

21  51  30.365 

0.7285 

+  73  11   12.07 

17.014 

a  Aquarii     .         ... 

3.0 

22    0  11.131 

3.0820 

-     0  50  57.19 

17.360 

a  Gruis 

1.9 

22     1  21.696 

3.8053 

-.  47  29  18.46 

17.253 

•    Tz  Pegasi 

4.3 

22    5    8.796 

-f  2.6€02 

+  32  38  36.93 

+ 

17.584 

32  Ui-8»  Majoris    .      S.  P. 

5.7 

22  10    6.866 

4.4190 

+  J 14  20  54.10 

17.817 

*    u  Octantis  . 

6.2 

22  10  38.075 

I3.l2:t8 

-  86  31   14.25 

17.900 

0  Aquarii    . 

4.4 

22  11    4.920 

3.1690 

-     8  19  33.16 

17.606 

•    y  Aquarii    . 

4.0 

22  16     1.562 

3.1007 

-     1  56  11.30 

18.043 

n  Aquarii    • 

4.6 

22  19  42.642 

+  3.0647 

+     0  49  27.94 

+ 

18.159 

•    <f  Aquarii    . 

4.9 

22  24  52.694 

3.1781 

-   11  14    7.98 

18.:122   ' 

9  Draconis  .         .      S.  P. 

5.0 

22  25  49.525 

5.2586 

+ 103  43  33.28 

18.400 

•    a  fjacertflB  . 

3.9 

22  26  48.036 

2.4624 

+  49  43  19.60 

18.418 

1}  Aquarii    . 

4.2 

22  29  45.315 

3.0836 

-     0  40  45.04 

18.461 

396  Cephei  (B.)       . 

5.7 

22  30  21.613 

+   1.0769 

+  75  39  52.89 

+ 

18.530 

•  10  TjacertSB  . 

5.0 

22  34  22.222 

2.6867 

+  38  28  58.92 

18.672   , 

•   fi  Octantis  . 

4.4 

22  34  52.963 

6.4745 

-  81  57     8.64 

18.687 

C  Pegasi 

3.5 

22  36     1.558 

2.9910 

+    10  15  44.92 

18.709 

•    X  Pegasi 

4.1 

22  41  16.843 

2.8853 

-h  22  59  31.69 

18.877 

c  Cephei     . 

3.6 

22  45  47.923 

+  2.1222 

+  65  37  37.53 

+ 

18.878 

X  Aquarii    • 

3.8 

22  46  55.704 

3.1327 

-     8    9  34.02 

19.077 

•        Groombr.  1706        S.  P. 

6.3 

22  51  13.310 

4.9649 

+  101  38  45.72 

19.185 

a  Pis.  Aus.  (Fomalhaul) 

1.3 

22  51  37.607 

3.3245 

--  30  11  59.32 

18.996 

*    i»  Andromeds 

3.8 

22  56  54.346 

2.7501 

+  41  44  24.29 

19.28!) 

a  UrssB  Majoris    .      S.  P. 

2.0 

22  56  59.887 

+  3.7461 

+  117  39  38.38 

+ 

19.366 

a  Pegasi  (Markaif) 

2.5 

22  59  19.880 

2.9850 

+    14  37     7.73 

19.304 

*   y  Aquarii    . 

4.3 

23    8  40.667 

3.1087 

-     6  38  1 1.32 

19.360 

o  Cephei     . 

5.1 

23  14    9.111 

2.4446 

+  67  30  54.90 

19.671 

•    r  Pegasi 

4.6 

23  15  14.507 

2.9637 

+  23    8  37.02 

19.657 

4 

0  Piscium    . 

4.8 

23  22  26.323 

+  3.0412 

+     5  46  48.59 

+ 

19.728   ' 

X  Draconis .         .      S.  P. 

4.0 

23  24  55.618 

3.6197 

+  110    4    2.70 

19.839 

*    X  Andromeda 

3.8 

23  32  13.788 

2.9226 

+  45  52     2.46 

19.473 

I  Piscium    . 

4.3 

23  34  20.639 

3.0842 

+     52    7.88 

19.484 

Z'  Cephei     . 

3.5 

23  34  52.381 

2.4166 

+  77     1  26.05 

20.076   , 

•    i*  Aquarii    . 

5.2 

23  38  32.917 

+  3.1168 

-   18  52  54.49 

+ 

19.f.60 

*    d  Scuiptoris 

4.6 

23  43  14.910 

3.1322 

-  28  43  58.06  i 

19.857 

•    y^  Octantis   . 

5.2 

23  45  41.051 

3.6847 

-  82  37  28.59! 

19.993 

Groombridge4163     . 

6.6 

23  49  32.076 

2.8665*  +   73  48  13.39 

20.023 

Of  PiMcium    . 

4.2 

23  53  ri.850 

3.078r>|  +     6  15  35.36 

19.031 

•  33  Piscium    . 

4.7 

23  59  45.382. 

+  3.070-.'  —     6   19     2.00 

+ 

20.148 

*  Auparrot  right  a«c4>niiion«  o 

tf  NlHIII 

markoil  with  an  a«l« 

risk  ara  sivon 

uttvr  thoaa  of  otaoilaMl 

stara 

• 
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Mean 

Solar 
Date. 

a  Urasd  Minoris. 
(Polaris.) 

lis 

51  Ceph 

Bight 
Asoen- 

sion. 

el  (Hkv.) 

Decliua- 

ti«m 

iTorth. 

Mean 
Solar 
JDate. 

• 

6  UrssB  Minoris. 

Right        Declina- 
Asoen-          tion 
sion.           ^TortA. 

Mean 
Solar 
Date. 

X  Vntb  MinoriB. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Deolina. 

tion 
N<»rth. 

Jan. 

h     m 

1  18 

+  88  43 

Jan. 

b     m 

6  49 

-1-87  13 

Jan. 

h     m 

18    7 

-1-86  36 

Jan. 

h     m 

19  31 

+  88  57 

0.3 

s 
51.61 

52.2 

0.5 

S 

34.42 

3.4 

0.9 

s 
11.44 

36.9 

1.1 

s 
33.43 

68.4 

1.3 

50.58 

52.3 

1.5 

.34.46 

3.7 

1.9 

11.47 

36.6 

2.0 

33.09 

68.1 

8.3 

49.59 

52.3 

2.5 

34.51 

4.0 

2.9 

1 1 .52 

36.3 

3.0 

32.77 

67.8 

33 

48.66 

52.4 

3.5 

34.56 

4.3 

3.9 

11.56 

35.9 

4.0 

32.44 

67.5 

4.3 

47  78 

52.5 

4.5 

34.62 

4.6 

4.9 

11.59 

35.6 

5.0 

32. 1 1 

67.2 

5.3 

46.91 

52.6 

5.5 

34.69 

4.9 

5.9 

11.62 

35  3 

6.0 

31.72 

66.9 

6.3 

46.04 

52.6 

6.5 

34.78 

5.2 

6.9 

11.62 

35.0 

7.0 

31.32 

66.6 

7.3 

45.17 

52.7 

7.5 

34.88 

5.5 

7.9 

11.63 

34.7 

8.0 

30.87 

66.3 

8.3 

44.25 

52.8 

8.5 

35.00 

6.8 

8.9 

11.63 

34.3 

9.0 

30.41 

66.0 

9.3 

43.27 

52.9 

9.5 

35.11 

6.2 

9.9 

11.65 

34.0 

10.0 

29.97 

65.7 

10.2 

42.25 

53.0 

10.5 

35.19 

6.5 

10.9 

11.69 

33.6 

II.O 

29.58 

65.3 

11.2 

41.16 

53.1 

11.5 

35.26 

6.9 

11.9 

11.75 

33.2 

11.9 

29.24 

64.9 

12.2 

40.07 

53.2 

12.5 

35.28 

7.3 

12.9 

11.83 

32.8 

12.9 

29.00 

64.6 

13.2 

38.97 

53.2 

13.5 

35.28 

7.6 

13.9 

11.94 

32.5 

13.9 

28.84 

64.2 

14.2 

37.88 

53.2 

14.5 

35.23 

8.0 

14.9 

12.06 

32.1 

14.9 

28.76 

63.9 

15.2 

36.82 

53.2 

155 

35.19 

8.3 

15.9 

12.19 

31.8 

15.9 

28.72 

63.5 

16.2 

35.84 

53.2 

16.4 

35.10 

8.6 

16.9 

12.32 

31.5 

16.9 

28.71 

63.2 

17.2 

3188 

53.2 

17.4 

35.05 

8.9 

17.9 

12.44 

31.2 

17.9 

28.69 

62.9 

18.2 

33.99 

53.2 

18.4 

34.99 

9.2 

18.9 

12.56 

30.9 

18.9 

28.67 

62.6 

19.2 

33.13 

53.2 

19.4 

34.95 

9.5 

19.9 

12.67 

30.6 

19.9 

28.60 

62.3 

20.2 

32.25 

&3..2 

20.4 

34.94 

9.8 

20.9 

12.77 

30.3 

20.9 

28.51 

62.0 

21.2 

31.35 

53.2 

21.4 

34.91 

10.1 

21.9 

12.89 

30.0 

21.9 

28.41 

61.7 

22.2 

30.40 

53.2 

22.4 

34.89 

10.4 

22.9 

13.00 

29.7 

22.9 

28.30 

61.3 

23.2 

29.41 

53.2 

23.4 

34.86 

10.7 

23.9 

13.14 

29.4 

23.9 

28.24 

61.0 

24.2 

28.36 

53.2 

24.4 

34.80 

11. 1 

24.9 

13.29 

29.0 

24.9 

28.24 

60.6 

25  2 

27.27 

53.2 

25.4 

34.71 

11.4 

25.9 

13.46 

28.7 

25.9 

28.31 

60.3 

26.2 

26.18 

53.1 

26.4 

34.60 

11.8 

26.9 

13.66 

28.3 

26.9 

28.46 

59.9 

27.2 

25.09 

53.1 

27.4 

34.43 

12.1 

27.9 

13.89 

28.0 

27.9 

28.69 

59.5 

28.2 

24.02 

53.0 

28.4 

34.26 

12.5 

28.9 

14.11 

27.7 

28.9 

28.99 

59.2 

29.2 

23.03 

62.9 

29.4 

34.05 

12.8 

29.9 

14.35 

27.4 

29.9 

29.34 

58.8 

30.2 

22.08 

52.8 

30.4 

33.85 

13.1 

30.9 

14.58 

27.2 

30.9 

1 

29.69 

58.5 

31.2 

21.19 

52.6 

31.4 

33.65 

13.3 

31.9 

14.80 

26.9 

31.9  1 

:i0.03 

58.2 

32.2 

1 

20.34 

52.5 

32.4 

3:).48 

13  6 

32.9 

15.00 

26.7 

:«.9  ' 

30.31 

57.9 
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1 

1 

■ 

<  )l  KOUMPOLAB  STABS 

• 

4 

( 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON* 

Meiin 
.Solar 
1>Hte. 

Feb. 

a  Ursie  Miuoris. 
(Polaris.) 

Mean 
SoUr 
Date. 

Feb. 

51  Cephei  (Hsv.) 

Mean 
Solar 
Date. 

dVnn 

Mitioritt. 

Decliua- 

tion 
North. 

Mean 

Solar 
Date. 

AUiMB 

Minorw. 

Klgbt 
Ascen- 
sion. 

Declina- 
tion 
north, 

m 

Sight 

Asean- 

sion. 

Declina- 
tion 
North. 

Sight 
Ascen- 
sion. 

Sight 
Ascen- 
sion. 

DeoUas- 

lion 

JTorih. 

h     ni 

1  17 

-1-88  43 

b    m 

6  49 

+87  18 

Feb. 

h     ni 

18    7 

+86  36 

Feb. 

h    n 

19  31 

+88  57 

1.2 

s 
80.34 

52.5 

1.4 

a 
33.48 

13.6 

1.9 

S 

15.00 

26.7 

1.9 

s 
30.31 

57.9 

2.2 

79.52 

52.4 

2.4 

33.32 

1.1.8 

9.9 

15.19 

26.4 

2.9 

30.58 

57.7 

3.2 

78.69 

62.3 

3.4 

33.17 

14.1 

3.9 

15.:^ 

96.9 

3.9 

30.82 

57.4 

4.2 

77.84 

52.3 

4.4 

33.04 

14.4 

4.9 

15.57 

95.9 

4.9 

31.00 

57.1 

1 

5.2 

76.97 

52.2 

5.4 

32.91 

14.7 

5.9 

15.76 

95.6 

5.9 

31.91 

1 
56.8   I 

6.2 

76.03 

52.1 

6.4 

32.76 

15.0 

6.9 

15.98 

95.3 

6.9 

31.45 

66.4 

7.2 

75.05 

52.1 

7.4 

32.00 

15.3 

7.9 

16.21 

25.0 

7.9 

31.74 

56.1 

8.2 

74.04 

52.0 

8.4 

32.40 

15.6 

8.9 

16.45 

94.8 

8.9 

32.12 

65.7 

9.2 

73.03 

61.8 

9.4 

32.18 

15.9 

9.9 

16.73 

94.5 

9.9 

32.68 

55.4 

10.9 

72.05 

61.7 

10.4 

31.92 

16.9 

10.9 

17.00 

24.2 

10.9 

33.12 

55.1 

11.2 

71.12 

51.5 

11.4 

31.64 

16.5 

11.9 

17.31 

24.0 

11.9 

3:ui 

54.8 

12.2 

70.24 

51.3 

12.4 

31.33 

16.7 

12.9 

17.60 

23.8 

12.9 

34.33 

54.5 

i:i.2 

69.43 

51.1 

13.4 

31.03 

17.0 

13.9 

17.89 

93.6 

13.9 

34.97 

54.2 

14.2 

68.67 

51.0 

14.4 

30.75 

17.9 

14.9 

18.17 

93.4 

14.9 

35.58 

.53.9 

15.1 

67,!I6 

50.8 

15.4 

30.49 

17.4 

15.9 

18.44 

9:).9 

15.9 

36.17 

5:^.7  , 

16  1 

67.26 

50.6 

16.4 

30.25 

17.6 

16.9 

18.70 

93.0 

16  9 

36.70 

53.4    1 

17.1 

66.54 

60.6 

17.4 

30.00 

17.9 

17.8 

18.96 

22.8 

17.9 

37.21 

53.2 

18.1 

65  80 

60.3 

18.4 

29.76 

18.1 

18.8 

19.23 

22.6 

18.9 

37.73 

52.9 

19.1 

65.02 

50.2 

19.4 

29.51 

18.3 

19.8 

19.51 

22.4 

19.9 

:)8.26 

52.6 

20.1 

64  19 

50.0 

20.4 

99.25 

18.6 

20.8 

19.80 

22.2 

20.9 

38.84 

52.3 

21.1 

63..35 

49.8 

21.4 

98.97 

18.8 

91.8 

90.10 

22.0 

21.9 

39.48 

52.0 

22.1  ' 

62.48 

49  6 

22.4 

28.66 

19.1 

92.8 

90.43 

21.8 

22.9 

40.19 

51.7 

2:>J 

61.62 

49.4 

23.4 

28.31 

19.3 

93.8 

90.79 

21.6 

23.9 

40.98 

51.5 

24.1 

1 

60.78 

49.2 

94.3 

97.94 

19.6 

94.8 

91.14 

21.4 

24.9 

41.83 

51.2 

25.1 

60.01 

48  9 

25.3 

97.54 

19.8 

95.8 

91.50 

21.2 

25.9 

42.74 

50.9 

26.1 

.')9.30 

48.7 

26.3 

27.14 

90.0 

96.8 

91.87 

21.1 

26  9 

43.66 

50.7 

27.1  ' 

58.67 

48.4 

27.3 

26.75 

20.2 

97.8 

92.21 

21.0 

27.9 

44.57 

50.5    • 

28.1 

1 

58.08 

48  1 

28.3 

96.39 

20.3 

98.8 

99.56 

20.9 

98.9 

45.46 

50.3    ' 

29.1 

1 

1 

57.53 

47.9 

29.3 

96.03 

90.4 

99.8 

88.87 

20.8 

99.9 

46.29 

50.1 
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OmOUMPOLAR  STARS. 
APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Meaii 
Solar 
Date. 


Mar. 

1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
lO.I 
20.1 

21.1 
22.0 
23.0 
24.0 


2r>.0 
26.0 
27.0 
28.0 


2i).0 
30.0 
31.0 
32.0 


a  Ursa)  Miuoi'is. 
(Polaris.) 


BiKht 
Aacen- 

SiOD. 


h     ID 

1  17 

a 
57.53 

57.01 

56.50 

55.93 


55.35 
54.71 
54.07 
53.41 

52.76 
52.17 
51.63 
51.17 


50.77 
50.44 
50.14 
49.84 


49.52 
49.19 
48.81 
48.39 


47.96 
47.54 
47.13 
46.76 


46.49 
46.27 
46.14 
46.05 


45.98 
45.92 
45.87 
45.77 


Declina- 
tion 
North. 


+  88  43 


47.9 
47.7 
47.4 
47.2 


47.0 
46.8 
46.6 
46.3 


46.1 
45.8 
45.5 
45.2 

44.9 
44.6 
44.3 
44.0 

43.8 
43.5 
43.3 
43.0 


42.7 
42.4 
42.1 
41.8 


41.4 
41.1 
40.7 
40.4 

40.1 
39.8 
39.6 
.^.3 


Moau 
Solar 

DiiK^. 


51  Cephei(HKV.) 


Mar. 

1.3 
2.3 
3.3 
4.3 

5.3 
6.3 

7.3 
8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 

25.3 
86.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


Biffht 

Aaoen- 

alon. 


h    m 

6  49 

a 
26.03 

25.70 

25.38 

26.09 


24.77 
24.45 
24.10 
23.73 


23.32 
22.90 
22.47 
22.03 


21.60 
21.18 
20.78 
20.43 

20.07 
19.70 
19.34 
18.96 

18.54 
18.11 
17.66 
17.19 

16.70 
16.22 
15.77 
15.34 

14.92 
14.54 
14.18 
13.82 


DedisA- 

tion 

North. 


+87  13 


20.4 
20.6 
20.7 
20.9 


21.1 
21.3 
21.5 
21.6 


21.8 
22.0 
22.1 
22.2 


22.3 
22.4 
22.5 
22.5 


22.6 
22.7 
22.8 
22.9 


23.0 
23.1 
23.2 
23.2 

23.3 
23.3 
23.3 
23.3 

33.3 
23.3 
23.3 
23.3 


Mean 


6  Ur8»  Miuoriit. 


DeoUna- 

tion 

North. 


Date. 

Riffht 

Aacen- 

aion. 

Mar. 

h    m 

18    7 

1.8 

22.87 

2.8 

23.19 

3.8 

23.49 

4.8 

23.80 

6.8 

24.11 

6.8 

24.44 

7.8 

24.77 

8.8 

25.13 

9.8 

25.50 

10.8 

25.88 

11.8 

26.27 

12.8 

26.64 

13.8 

27.00 

14.8 

27.35 

15.8 

27.69 

16.8 

28.01 

17.8 

28.33 

18.8 

28.67 

19.8 

29.00 

20.8 

29.36 

21.8 

29.73 

22.8 

.30.11 

23.8 

30.52 

24.7 

30.90 

25.7 

31.31 

26.7 

31.68 

27.7 

32.06 

28.7 

32.39 

29.7 

32.73 

30.7 

3:).06 

31.7 

33.36 

32.7 

33.68 

+86  36 


20.8 
20.7 
20.6 
20.4 


20.3 
20.2 
20.0 
19.9 

19.8 
19.7 
19.6 
19.6 

19.6 
19.6 
19.5 
19.5 

19.5 
19.4 
19.4 
19.3 

19.3 
19.2 
19.2 
19.2 


19.2 
19.3 
19.4 
19.4 


19.5 
19.6 
19.6 
19.7 


Solar 
Date. 


Mar. 

1.9 
2.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 


25.8 
26.8. 

27.8 
28.8 


29.8 
30.8 
31.8 
32.8 


X  UrasD  Minoris. 


lUghi 

Aacen- 

•lon. 


h    n 

19  31 

a 
46.29 

47.08 

47.83 

48.57 


49.31 
50.09 
50.93 
51.86 


52.85 
53.90 
54.98 
56.08 


57.15 
58.19 
59.17 
60.12 

61.04 
61.96 
62.90 
63.89 

64.96 
66.07 
67,25 
68.48 

69.73 
70.95 
72.15 
73.28 

74.37 
75.41 
76.39 
77.38 


Deolina- 

lion 

North. 


+88  57 


50.1 
49.9 
49.7 
49.5 


49.3 
49.0 
48.8 
48.5 

48.3 
48.1 
47.9 
47.8 

47.6 
47.5 
47.4 

47.3 

47.1 
47.0 
46.9 
46.7 

46.5 
46.4 
46.2 
46.1 

46.0 
46.0 

45.9 
45.9 


45.8 
45.8 
45.7 
45.7 
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1. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmu 
SoUr 
Date. 

a  Ur8»  MinorU. 
(Polaris.) 

Mean 
Solar 
Date. 

Apr. 

51  Ceph 

Di(UKV.) 

Mean 
Holar 
Dikte. 

SVnm 

Kii;ht 
Aficen- 

SiOD. 

Miuoriii. 

Deellna- 

tion 

North, 

Mean 
Solar 
Date. 

XUiMB 

Minoris. 

Ascen- 
sion. 

DooUna- 

tiOB 

Worth. 

AMsn- 
■km. 

DecUna. 

tion 

North, 

Right 

Asoen> 

aioB. 

DeoUiia- 

tion 

North. 

Apr. 

h     m 

1  17 

+  88  48 

6  49 

+87  J3 

Apr. 

h     m 

18    7 

+86  96 

Apr. 

h    n 

19  82 

+88  bi 

1.0 

s 
45.77 

39.3 

1.8 

13.89 

93.3 

1.7 

33.68 

19.7 

1.8 

17.38 

Si 

45.7 

9.0 

45.63 

39.0 

9.9 

13.46 

93.3 

9.7 

.34.00 

19.7 

9.8 

18.36 

45.6 

3.0 

45.48 

38.8 

3.9 

13.08 

93.3 

3.7 

34.33 

19.7 

3.8 

19.40 

45.5 

4.0 

4.5.30 

38.5 

1.9 

19.68 

93.3 

4,7 

34.67 

19.8 

4.8 

90.50 

45.5 

5.0 

45.15 

38.9 

5.9 

19.95 

93.4 

5.7 

35.04 

19.8 

5.8 

91.68 

45.4 

0.0 

45.01 

37.8 

6.9 

11.81 

93.4 

6.7 

35.40 

19.9 

6.8 

99.86 

45.3 

7.0 

44.95 

37.5 

7.9 

11.35 

93.4 

7.7 

36.77 

90.0 

7.8 

94.11 

45.3 

8.0 

44.95 

37.9 

8.9 

10.80 

93.3 

8.7 

36.14 

90.1 

8.8 

95.36 

45.3 

9.0 

45.03 

36.8 

9.9 

10.44 

93.9 

9.7 

36.48 

90.3 

9.8 

96.69 

45.3 

10.0 

45.17 

36.5 

10.9 

10.00 

93.9 

10.7 

36.80 

90.4 

10.8 

97.77 

45.3 

10.9 

45.35 

36.9 

11.9 

9.50 

93.1 

11.7 

37.19 

90.6 

11.8 

98.91 

45.4 

11.9 

45.56 

35.9 

19.9 

9.99 

93.0 

19.7 

37.41 

90.7 

19.8 

99.97 

45.4 

19.9 

45.76 

35.6 

13.9 

8.86 

99.9 

13.7 

37.71 

90.9 

13.8 

31.01 

45.5 

13.9 

45.94 

35.4 

14.9 

8.51 

99.8 

14.7 

37.98 

91.0 

14.8 

39.01 

45.5 

14.9 

46.07 

35.1 

15.9 

8.17 

99.7 

15.7 

38.98 

91.1 

15.8 

33.09 

45.5 

15.9 

46.17 

34.8 

16.9 

7.81 

99.6 

16.7 

38.56 

91.9 

16.8 

34.06 

45.5 

16.9 

46.95 

34.5 

17.9 

7.43 

99.6 

17.7 

38.88 

91.3 

17.6 

35.19 

45.5 

17.9 

46.39 

34.3 

18.9 

7.06 

99.5 

18.7 

39.90 

91.4 

18.8 

36.97 

46.5 

16.9 

46.41 

33.9 

19.9 

6.69 

99.5 

19.7 

39.54 

91.6 

19.8 

37.45 

45.6 

19.9 

46.53 

33.6 

90.9 

6.19 

99.4 

90.7 

39.80 

91.7 

90.8 

38.68 

46.6 

90.9 

46.79 

33.3 

91.9 

5.75 

99.3 

91.7 

40.91 

91.9 

91.7 

30.93 

45.6 

91.0 

46.98 

33.0 

99.9 

5.39 

99.9 

99.7 

40.53 

99.1 

99.7 

41.15 

45.7 

99.9 

47.39 

39.6 

93.9 

4.90 

99.0 

93.7 

40.84 

99.3 

93.7 

49.34 

45.8 

93.9 

47.77 

39.3 

94.9 

4.69 

91.8 

94.7 

41.19 

99.6 

94.7 

43.47 

46.0 

94.9 

48.15 

39.0 

9S.9 

4.15 

91.6 

95.7 

41.38 

99.8 

96.7 

44.59 

46.1 

95.9 

4a57 

31.8 

96.9 

3.83 

91.5 

96.7 

41.09 

93.0 

96.7 

46.69 

46.9 

96.9 

49.01 

31.5 

97.9 

3.69 

91.3 

97.7 

41.86 

93.9 

97.7 

46.46 

46.3 

97.9 

49.49 

31.3 

98.9 

3.94 

91.1 

98.7 

49.07 

93.4 

98.7 

47.36 

46.4 

98.9 

49.79 

31.0 

99.9 

9.06 

91.0 

99.6 

49.30 

93.6 

99.7 

48.96 

46.6 

99.D 

50.19 

30.8 

30.9 

9.66 

90.9 

30.6 

.49.54 

93.8 

30.7 

49.17 

46.6 

30.9 

50.44 

30.6 

31.9 

9.36 

90.8 

31.6 

49.79 

94.0 

31.7 

80.14 

46.7 

31.9 

60.74 

30.8 

20 
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OTROUMPOLAB  STARE 

'• 

APPARENT  PLAOBS  FOR  THE  UPPER  TRANSIT  AT  WA8HINQT0N. 

Mean 
Solar 
Date. 

a  UraaB  Minoris. 
(Polaris.) 

Moan 
Solar 
Date. 

51  Ceph 

Sight 

Aaoen- 

•ion. 

ei  (Hkv.) 

1  Declina- 
!       tion 
1     NortK. 

1 

Mean 
Solar 
l>ato. 

i  Unm  Miooris. 

Right       Deolina- 
Aaoon>          tion 
•ion.          North, 

Mean 
Solar 
Date. 

A  UniB  Minoria 

Right 

Aacen> 

•Ion. 

Dedlna- 

tton 

North, 

Bight 

Aaoen* 

•ion. 

Declina 

tion 

North 

May 

h    m 

1  17 

+  88  43 

May 

h    m 

6  48 

+87  13 

May 

h    m 

18    7 

+86  86 

May 

h    n 

19  32 

+88  57 

1.9 

• 
50.74 

it 
30.3 

1.8 

62.35 

1/ 
20.8 

1.6 

• 

42.79 

24.0 

1.7 

50.14 

46.7 

2.9 

51.08 

30.0 

2.2 

62.02 

80.6 

2.6 

43.03 

84.1 

8.7 

51.15 

46.8 

3.9 

51.47 

29.8 

3.2 

61.67 

20.5 

3.6 

43.29 

84.3 

3.7 

52.88 

46.9 

4.9 

51.90 

29.5 

4.8 

61.31 

20.3 

4.6 

43.56 

84.6 

4.7 

53.30 

47.0 

5.9 

52.43 

29.2 

5.8 

60.95 

20.2 

5.6 

43.82 

24.8 

5.7 

54.40 

47.2 

6.9 

53.01 

88.9 

6.1 

60.60 

20.0 

6.6 

44.07 

25.1 

6.7 

55.47 

47.3 

7.9 

53.62 

28.7 

7.1 

60.27 

19.7 

7.6 

44.29 

25.3 

7.7 

56.51 

47.5 

8.9 

54.29 

88.4 

8.1 

59.96 

19.5 

8.6 

44.49 

25.6 

8.7 

57.48 

47.7 

9.9 

54.95 

28.8 

9.1 

59.67 

19.3 

9.6 

44.68 

25.9 

9.7 

58.37 

47.9 

10.9 

55.58 

28.0 

10.1 

59.43 

19.0 

10.6 

44.85 

26.2 

10.7 

59.21 

48.1 

11.9 

56.19 

27.8 

11.1 

59.19 

18.8 

11.6 

45.00 

26.4 

11.7 

60.00 

4a3 

12.9 

56.75 

27.0 

18.1 

58.98 

18.6 

12.6 

45.18 

86.7 

18.7 

60.77 

4^5 

13.9 

57.27 

27.4 

13.1 

58.76 

18.4 

13.6 

45.34 

86.9 

13.7 

01.56 

48.7 

14.9 

57.77 

87.2 

14.1 

58.53 

18.8 

14.6 

45.52 

87.1 

14.7 

62.38 

4a8 

15.9 

58.28 

27.0 

15.1 

68.27 

18.0 

15.6 

45.70 

27.4 

15.7 

63.23 

49.0 

16.9 

58.80 

26.8 

16.1 

58.01 

17.8 

16.6 

45.90 

87.6 

16.7 

64.13 

49.1 

17.9 

59.38 

26.5 

17.1 

57.71 

17.6 

17.6 

46.10 

27.9 

17.7 

65.07 

49.3 

18.9 

60.02 

26.3 

18.1 

57.41 

17.4 

18.6 

46.29 

28.1 

18.7 

66.03 

49.6 

19.9 

60.73 

86.0 

19.1 

57.12 

17.1 

19.6 

46.48 

28.4 

19.7 

66.98 

49.7 

20.9 

61.51 

85.8 

80.1 

56.84 

16.9 

20.6 

46.65 

28.8 

80.7 

67.88 

50.0 

21.9 

62.33 

85.6 

81.1 

56.59 

16.6 

21.6 

46.80 

29.1 

81.7 

68.73 

50.2 

22.9 

63.15 

25.4 

82.1 

56.39 

16.3 

22.6 

46.92 

89.4 

82.7 

69.49 

50.5 

,  23.9 

63.97 

25.3 

83.1 

56.20 

16.0 

23.6 

47.01 

29.7 

23.7 

70.18 

50.7 

24.9 

64.78 

85.1 

84.1 

56.04 

15.8 

24.6 

47.10 

30.0 

24.7 

70.80 

51.0 

25.9 

65.54 

85.0 

85.1 

55.91 

15.5 

25.6 

47.16 

30.3 

25.7 

71.36 

51.8 

'  26.9 

66.25 

84.9 

26.1 

55.79 

15.2 

26.6 

47.24 

30.6 

26.7 

71.91 

51.5 

!  27.9 

66.94 

84.7 

87.1 

55.65 

15.0 

87.6 

47.38 

30.8 

27.6 

72.46 

51.7 

'  28.9 

67.60 

84.6 

88.1 

55.53 

14.8 

28.6 

47.41 

31.1 

28.6 

73.02 

51.9 

29.9 

68.27 

84.5 

89.1 

55.38 

14.5 

29.6 

47.50 

31.4 

29.6 

73.64 

58.1 

30.9 

68.98 

84.3 

30.1 

55.22 

14.3 

30.6 

47.61 

31.6 

30.6 

74.30 

58.3 

31.9 

69.73 

84.1 

31.1 

55.03 

14.1 

31.6 

47.78 

31.9 

31.6 

74.99 

58.6 

32.9 

70.55 

23.9 

32.1 

54.85 

13.8 

32.6 

47.82 

32.2 

32.6 

75.70 

58.8 
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1 

OIBOUMPOTiAR  STABS 

'• 

1 

A] 

PPARRNl 

*  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTOiS. 

1 

1 

1 

a  Uraa  MinorU. 
(Poterw.) 

51  Ceph( 

Di  (Uxv.) 

6  Vnm  Minoris. 

A  Una  Hinoris. 

Mean 

8ol«r 

June 

^ 

•■ 

Man 

fMMT 

Date. 

Meu 

8oUr 
Dftle. 

MOMI 

Solar 
I>ata. 

Right 
Aaoen- 

sion. 

Deeliaa. 

tiOB 

ifortik. 

Bight 

Aaeen- 

sion. 

DeoUwi. 

tion 

JTortk, 

Right 

▲aoeii> 

sion. 

DMsUn*. 

tion 
Korlk. 

Right 

ilseon- 

sion. 

Daeliiia 

Uon 

JTora 

b    m 

1  18 

+88  43 

June 

h     ID 

648 

+87  13 

Jane 

h    ID 

18    7 

+86  36 

June 

h    IB 

19  33 

+88  57 

1.9 

10.55 

93.9 

i.l 

54.85 

13'.8 

1.6 

47.89 

39.2 

1.6 

15.70 

his 

2.8 

11.43 

93.8 

9.1 

54.66 

13.5 

2.6 

47.91 

32.6 

2.6 

16.39 

53.1 

3.8 

12.36 

93.6 

3.1 

54.52 

13.2 

3.6 

47.98 

32.9 

.3.6 

17.09 

53.4 

4.8 

13.32 

93.5 

4.1 

54.38 

19.9 

4.6 

48.03 

33.3 

4.6 

17.61 

53.7 

5.8 

14.29 

93.4 

5.1 

54.97 

19.5 

5.5 

4805 

33.6 

5.6 

laii 

54.0 

6.8 

15.24 

93.3 

6.1 

54.91 

19.9 

6.5 

46.06 

33.9 

6.6 

ia63 

54.3 

7.8 

16.14 

93.3 

7.1 

54.16 

11.9 

7.5 

48.06 

34.3 

7.6 

18.91 

54.6 

6.8 

17.01 

93.9 

8.1 

54.13 

11.6 

8.5 

48.04 

34.6 

8.6 

19.94 

• 

54.9 

i    9.8 

17.83 

93.1 

9.1 

54.11 

11.3 

9.5 

48.05 

34.8 

9.6 

19.58 

55.2 

10.8 

18.60 

93.1 

10.1 

54.07 

II. 1 

10.5 

48.04 

35.1 

10.6 

19.99 

55.4 

11.8 

19.37 

93.0 

II. 1 

54.09 

10.8 

11.5 

48.06 

35.4 

11.6 

90.99 

55.7 

19.8 

1 

20.16 

99.9 

19.1 

53.97 

10.5 

19.5 

48.07 

35.7 

12.6 

20.70 

55.9 

1 

'  13.8 

20.96 

99.8 

13.1 

53.88 

10.3 

13.5 

48.10 

36.0 

13.6 

21.15 

66.2 

14.8 

91.83 

99.7 

14.1 

53.79 

10.0 

14.5 

48.14 

36.3 

14.6 

21.62 

66.5 

15.8 

22.75 

99.6 

15.1 

53.68 

9.7 

15.5 

48.15 

36.6 

15.6 

99.10 

66.8 

16.8 

23.73 

99.5 

16.1 

53.60 

9.4 

16.5 

48.15 

37.0 

16.6 

99.54 

57.1 

17.8 

24.76 

99.4 

17.0 

53.55 

9.0 

17.5 

4&I3 

37.3 

17.6 

99.99 

57.4 

18.8 

25.81 

99.4 

l&O 

53.53 

8.7 

18.5 

48.09 

37.7 

16.6 

93.93 

57.8 

19.8 

26.85 

99.3 

19.0 

53.53 

&4 

19.5 

48.03 

38.0 

19.6 

93.46 

58.1 

90.8 

27.86 

99.3 

90.0 

53.58 

8.0 

20.5 

47.94 

38.3 

20.6 

93.69 

58.4 

21.8 

28.86 

99.3 

91.0 

53.64 

7.7 

91.5 

47.86 

38.7 

91.6 

93.70 

58.8 

29.8 

99.78 

99.4 

99.0 

63.73 

7.4 

99.5 

47.74 

38.9 

99.6 

93.74 

59.1 

23.8 

30.65 

99.4 

93.0 

53.84 

7.1 

93.5 

47.65 

39.9 

93.6 

93.77 

69.4 

24.8 

31.50 

99.4 

94.0 

53.89 

6.9 

94.5 

47.56 

39.5 

94.6 

93.81 

59.7 

25.8 

39.34 

99.4 

95.0 

53.97 

6.6 

95.5 

47.48 

39.8 

96.6 

93.90 

69.9 

26.8 

33.19 

99.4 

96.0 

54.03 

6.3 

96.5 

47.39 

40.0 

96.6 

94.01 

60.2 

27.8 

34.10 

99.4 

97.0 

54.04 

6.0 

97.5 

47.33 

40.3 

97.6 

94.17 

60.5 

28.8 

35.04 

99.3 

98.0 

54.08 

5.7 

98.5 

47.95 

40.6 

98.6 

94.34 

60.8 

29.8 

36.06 

99.3 

99.0 

54.11 

5.4 

99.5 

47.17 

41.0 

99.6 

94.50 

61.1 

30.8 

37.10 

99.3 

30.0 

54.16 

5.1 

30.5 

47.06 

41.3 

30.6 

94.69 

e\j& 

31.8 

38.18 

99.3 

31.0 

54.99 

4.8 

31.5 

46.94 

41.7 

31.6 

94.70 

61.8 
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CIRCUMPOLAR  STARvS 

. 

APPARENT  PLACES  FOR 

:  THE  UPPER  ' 

TRANSIT  AT  WA8HINOTON. 

Meau 
Solar 
Data. 

1 

a  UrsiB  Minoris. 
(PoUHm,) 

Meau 
Solar 
Date. 

51  Ceph 

Bi  (Hev.) 

Mean 
Solar 
Date. 

6  Ur8»  Miuoris. 

Mean 
Sohir 
Date. 

X  Unas  Miuoris. 

Bight 

Aacen- 

aioD. 

Deolina- 

tion 

Kortk. 

Right 

Aacen- 

aion. 

•   Declina- 
tion 
North. 

Right 

Aiioen> 

aion. 

Declina. 

tion 

North, 

Right 

Aaceu- 

aion. 

Deollna. 

tion 

North, 

July 

h     m 

1  18 

+  88  43' 

July 

h     m 

648 

+87  )2 

July 

h     m 

18    7 

+86  36' 

July 

h     m 

19  33 

1 

+88  58! 

1 

1.8 

a 
38.18 

22.3 

1.0 

54.22 

64.8 

1.5 

46.94 

41.7 

1.6 

a 
24.70 

1 

1.8 

•2.8 

39.28 

22.4 

2.0 

54.33 

64.5 

2.5 

46.80 

42.0 

2.5 

24.69 

2.2  . 

3.8 

40.35 

22.4 

2.9 

54.46 

64.1 

3.5 

46.64 

42.3 

3.5 

24.60 

2.5 

48 

41.38 

22.5 

3.9 

54.62 

63.8 

4.5 

46.46 

42.6 

4.5 

24.45 

2.9 

5.8 

42.36 

22.6 

4.9 

54.79 

63.4 

5.5 

46.28 

42.9 

5.5 

24.26 

3.2 

6.8 

43.30 

22.7 

5.9 

54.98 

6.3.1 

6.5 

46.11 

43.2 

6.5 

24.03 

3.6 

7.8 

44.17 

22.8 

6.9 

55.17 

62.9 

7.5 

45.94 

43.5 

7.5 

23.83 

3.9 

8.7 

45.02 

22.8 

7.9 

55.34 

62.6 

8.5 

45.76 

43.7 

8.5 

23.65 

4.2 

9.7 

45.86 

22.9 

8.9 

55.48 

62.3 

9.5 

45.61 

44.0 

9.5 

23.50 

4.5 

10.7 

46.73 

22.9 

9.9 

55.62 

62.1 

10.5 

45.46 

44.3 

10.5 

23.30 

4.7 

11.7 

47.62 

23.0 

10.9 

55.74 

61.8 

11.4 

45.33 

44.5 

11.5 

23.30 

5.0 

12.7 

48.58 

23.0 

11.9 

55.85 

61.5 

12.4 

45.19 

44.8 

12.5 

23.24 

5.4 

13.7 

49.69 

23.1 

12.9 

56.96 

61.2 

13.4 

45.03 

45.1 

13.5 

23.15 

6.7 

14.7 

50.64 

23.1 

13.9 

56.10 

60.9 

14.4 

44.86 

45.4 

14.5 

23.01 

6.1 

15.7 

51.70 

23.2 

14.9 

56.27 

60.6 

15.4 

44.66 

45.8 

15.5 

22.80 

6.4 

16.7 

52.76 

23.3 

159 

56.47 

60.2 

16.4 

44.43 

46.1 

16.5 

22.51 

6.8 

17.7 

53.83 

23.5 

16.9 

56.71 

59.9 

17.4 

44.20 

46.4 

17.5 

22.13 

7.1 

18.7 

54.85 

23.6 

17.9 

56.07 

59.6 

18.4 

43.94 

46.7 

18.5 

21.69 

7.5 

19.7 

55.80 

23.8 

18.9 

57.26 

59.3 

19.4 

43.68 

46.9 

19.5 

21.19 

7.8 

80.7 

56.69 

24.0 

19.9 

57.55 

^       59.0 

20.4 

43.41 

47.2 

20.5 

20.67 

8.1 

«l.7 

57.55 

24.1 

20.0 

57.83 

58.7 

21.4 

43.15 

47.4 

81.5 

20.14 

8.4 

tr2.7 

58.37 

24.3 

21.9 

58.10 

58.5 

22.4 

42.91 

47.6 

22.5 

19.66 

8.7 

23.7 

59.20 

24.4 

22.9 

58.37 

5a2 

23.4 

42.66 

47.9 

23.5 

19.21 

9.0 

24.7 

60.05 

24.5 

23.9 

58.60 

58.0 

24.4 

42.43 

48.1 

24.5 

18.80 

9.3 

1  25.7 

60.95 

24.7 

24.9 

58.83 

57.7 

25.4 

42.19 

48.3 

25.5 

18.41 

9.6 

26.7 

61.80 

24.6 

25.9 

59.06 

57.4 

26.4 

41.97 

48.6 

26.5 

18.04 

9.9 

27.7 

62.89 

24.9 

26.9 

59.27 

57.1 

27.4 

41.71 

48.9 

27.5 

17.64 

10.2 

28.7 

63.91 

25.1 

27.9 

59.54 

56.8 

28.4 

41.46 

49.2 

28.5 

17.18 

10.6 

29.7 

64.95 

25.3 

28.9 

59.82 

56.5 

29.4 

41.17 

49.4 

29.5 

16.66 

10.9 

30.7 

65.98 

25.5 

29.9 

60.12 

56.2 

30.4 

40.87 

49.7 

30.5 

16.06 

11.3 

31.7 

66.98 

25.7 

30.9 

60.48 

55.9 

31.4 

40.56 

50.0 

31.5 

15.40 

11.6 

32.7 

67.91 

25.9 

31.9 

60.83 

55.6 

32.4 

40.21 

50.2 

32.5 

14.67 

11.9 

32.9 

61.20 

55.4 
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OntOUMPOLAB  STABS. 


PLACES  FOB  THE  UPPER  TRANSIT  AT  WA8HINOTON. 


8oI«r 
lhit«. 


Ang. 

1.7 
2.7 
3.7 
4.7 


6.7 
6.7 
7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
U.6 
16.6 
16.6 


17.6 
18.6 
19.6 
20.6 


21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


a  UrsA  Minoris. 
(PoUrU,) 


Bight 

▲aoieii* 

■ion. 


b    m 

1  19 

• 

7.91 

8.79 

0.60 

10.36 


11.12 
11.88 
12.65 
13.47 


14.35 
16.26 
16.21 
17.16 


18.07 
ia97 
19^ 
20.66 

21.27 
21.95 
22.60 
23.27 

23.97 
24.71 
25.49 
26.31 


27J4 
27.98 
28.78 
29.61 


30.19 
30.80 
31.35 
31.88 


Deeliaa- 

ilon 

Nftk. 


+88  43 


it 
25.9 


.1 
26.3 
26.5 


26.8 
27.0 
27.1 
27.3 


27.6 
27.7 
27.9 
28.1 


28.4 
28.7 
29.0 
29.3 


29.6 
29.9 
30.1 
30.4 


30.6 
30.9 
31.1 
31.4 


31  7 
32.0 
32.3 
326 


32.9 
33.3 
33.6 
33.9 


8oI«r 
Dste. 


Ang. 

1.9 
2.9 
3.9 
4.9 


6.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

139 
14.9 
15.9 
16.9 


17.9 
18.9 
19.9 
20.0 


21.9 
22.8 
23.8 
24.8 

26.8 
26.8 
27.8 

28.8 

29.8 
30.8 
31.8 
32.8 


51  Cephei  (Usv.) 


Bight 

Aaoen* 

slon. 


D     m 

6  49 

1.20 
1.57 
1.93 
2.26 


2.69 
2.91 
3.21 
3.60 


3.81 
4.14 
4.61 
4.89 

5.32 
5.75 
6.22 
6.67 

7.12 

7.94 
8.32 

8.70 
9.08 
9.47 
9.88 


10.33 
10.80 
11.31 
11.81 


12.32 
12.63 
13.31 
13.77 


Deolia*- 

tion 

JTorik. 


+87  12 

55.4 
65.1 
64.9 
64.7 


54.5 
54.2 
54.0 
53.8 


63.5 
53.2 
52.9 
62.7 


62.4 
62.1 
61.9 
61.7 


61.6 
61.4 
51.2 
61.0 


60.8 
60.6 
60.4 


Mean 
Soltf 
Dat«. 


6  Ume  Minoris. 


Ang. 

1.4 
2.4 
3.4 
4.4 


6.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 


13.4 
14.4 
16.4 
16.4 


17.4 
18.4 
19.3 
20.3 

21.3 
22.3 
23.3 


Bight 
Afloen- 

SiOB. 


60.2 

24.3 

49.9 

25.3 

49.7 

26.3 

49.6 

27.3 

49.8 

28.S 

49.1 

29.3 

49.0 

30.3 

48.9 

31.3 

4^7 

32.3 

h     n 

18    7 

40.21 
39.89 
39.56 
39.25 


38.96 
38.66 
38.39 
38.11 

37.82 
37.62 
37.20 
36.85 


36.49 
36.11 
36.71 
35.32 


34.94 
34.56 
34.19 
33.84 

33.51 
33.16 
32.81 
32.42 


32.05 
31.64 
81.22 
30.80 


30.36 
29.94 
29.62 
29.12 


Deolina- 

tion 
yortk. 


+86  36 


R0.2 
50.4 
50.6 
50.8 


51.0 
61.2 
61.4 
61.6 


61.8 
62.0 
62.3 
62.5 


62.7 
62.9 
63.1 
53.2 

63.4 
63.5 
63.6 
63.8 


63.9 
64.1 
64.2 
64.4 


64.6 
64.8 
55.0 
56.1 

66.2 
65.3 
55.4 

65.6 


Mean 

Solar 
Date. 


Aug. 

1.6 
2.5 
3.6 
4.6 


6.5 
6JS 
7.6 
8.4 

9.4 
10.4 
11.4 
12.4 

1J.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
28.4 

29.4 
30.4 
81.4 
32.4 


X  Una  H inoris. 


Bight 
A  Men* 

SiOD. 


h     IB 

19  32 

s 
74.67 

73.92 

73.17 

72.46 


71.76 
71.10 
70.49 
69.90 


69.30 
68.66 
67.96 
67.19 

66.34 
65.43 
64.46 
63.44 


62.41 
61.42 
60.47 
59.69 


58.69 
67.84 
66.97 
66.08 

66.12 
64.11 
63.00 
61.85 


60.67 
49.47 
48.30 
47.16 


DecUna 

iion 

North 


+88  58 


n 


11.9 
12.2 
12.5 
12.8 


13.1 
13.3 
13.6 
13.9 


14.2 
14.5 
14.8 
16.2 


iri.5 
16.8 
16.1 
16.4 


16.6 
16.9 
17.1 
17.3 

17.6 
17.8 
18.1 
18.4 

18.7 
19.0 
19.2 
19.6 


19.8 
20.0 
20.2 
20.4 
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OrROUMPOLAR  STARS 

'• 

APPABEMT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SolAr 
Date. 

1 
1 

a  UrsflB  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

Sept. 

51  Ceph 

ei  (Hbv.) 

Hean 
Holar 
Date. 

6  UrsflB  MiuoriH. 

Meau 
Solar 
Date. 

1 

1 
X  UrsflD  Miuoiie. 

Bight 

Aflceu- 

sfon. 

DeoUna- 

tion 

North. 

Bight 
Aioen- 

SiOB. 

DedUna- 

tion 

North, 

Bight 

Aaoen- 

•ion. 

Deolina. 

tion 

North, 

Bight 

Ascen- 

■ion. 

Declina- 
tion 
North. 

Sept. 

h     m 

1  19 

+  88  43 

h    m 

6  49 

+87  )2 

Sept. 

h    m 

18    7 

+86  36' 

Sept. 

h    m 

19  32 

+88  58' 

1.6 

31.88 

33.9 

1.8 

13.77 

1/ 
48.7 

1.3 

29.12 

55.5 

1.4 

s 
47.15 

20.4 

8.6 

32.:i9 

34.2 

2.8 

14.22 

48.6 

2.3 

28.74 

55.5 

2.4 

46.07 

20.6 

3.6 

32.90 

34.5 

3.8 

14.65 

48.5 

3.3 

28.36 

55.6 

3.4 

4.5.02 

20.8 

4.6 

33.46 

34.8 

4.8 

15.06 

48.3 

4.3 

27.99 

55.7 

4.4 

44.00 

21.0 

5.6 

34.06 

35.1 

5.8 

15.50 

4a2 

5.3 

27.62 

55.8 

5.4 

42.99 

21.2 

6.6 

34.70 

35.4 

6.8 

15.94 

4ao 

6.3 

27.24 

55.9 

6.4 

41.96 

21.4 

7.6 

35.38 

36.7 

7.8 

16.41 

47.8 

7.3 

26.86 

56.0 

7.4 

40.89 

21.7 

8.6 

36.07 

36.0 

8.6 

16.91 

47.6 

8.3 

26.44 

66.1 

8.4 

39.74 

21.9 

9.6 

36.73 

36.4 

9.8 

17.43 

47.5 

9.3 

26.01 

56.2 

9.4 

38.53 

22.1 

10.6 

37.36 

36.7 

10.8 

17.98 

47.3 

10.3 

25.56 

56.3 

10.4 

37.26 

22.4 

11.6 

37.95 

37.1 

11.8 

18.55 

47.2 

11.3 

25.11 

56.4 

11.4 

35.90 

22.6 

12.6 

38.46 

37.5 

12.8 

19.11 

47.1 

12.3 

24.64 

56.4 

12.4 

34.53 

22.8 

13.6 

38.91 

37.9 

13.8 

19.66 

47.0 

13.3 

24.18 

56.5 

13.4 

33.15 

23.0 

14.6 

39.31 

38.3 

14.8 

20.20 

46.9 

14.3 

23.74 

56.5 

14.4 

31.77 

23.1 

16.6 

39.67 

38.6 

15.8 

20.71 

46.8 

15.3 

93.32 

56.5 

15.4 

30.46 

23.3 

16.6 

40.04 

39.0 

16.8 

21.20 

46.8 

16.3 

22.89 

56.5 

16.4 

29.17 

23.4 

17.6 

* 

40.43 

39.3 

17.8 

21.68 

46.7 

17.3 

22.48 

56.5 

17.3 

27.94 

23.5 

18.6 

40.84 

39.6 

18.8 

22.15 

46.6 

18.3 

22.08 

56.5 

18.3 

26.73 

23.7 

19.6 

41.31 

40.0 

19.8 

22.64 

46.5 

19.3 

21.69 

56.6 

19.3 

25.54 

23.8 

90.5 

41.80 

40.3 

20.8 

2:).I3 

46.4 

20.3 

21.27 

56.6 

20.3 

24.34 

24.0 

21.5 

42.32 

40.7 

21.8 

23.65 

46.2 

21.3 

20.85 

56.7 

21.3 

23.10 

24.2 

22.5 

42.83 

41.0 

22.8 

24.18 

46.1 

22.3 

20.40 

56.7 

22.3 

21.78 

94.4 

23.5 

4.3.34 

41.4 

23.8 

24.76 

46.0 

23.2 

19.95 

56.8 

23.3 

20.41 

94.6 

24.5 

43.78 

41.8 

24.8 

25.33 

45.0 

24.2 

19.47 

66.8 

94.3 

18.97 

94.8 

25.5 

44.15 

42.2 

25.8 

25.91 

45  9 

25.2 

19.00 

56.8 

95.3 

17.50 

94.9 

26.5 

44.45 

42.6 

26.8 

26.50 

45.8 

26.2 

18.55 

56.8 

96.3 

16.01 

95.0 

27.5 

44.70 

43.0 

27.7 

27.06 

45.8 

27.2 

16.10 

56.7 

97.3 

14.54 

95.1 

28.5 

44.89 

43.4 

28.7 

27.59 

45.8 

28.2 

17.65 

56.6 

98.3 

13.11 

95.9 

29.5 

45.06 

43.8 

29.7 

28.12 

45.8 

29.2 

17.23 

56.6 

99.3 

11.74 

95.3 

30.5 

45.23 

44.1 

30.7 

28.61 

45.8 

30.9 

16.89 

66.5 

30.3 

10.41 

95.4 

31.6 

45.42 

44.5 

31.7 

29.06 

45.7 

31.9 

16.44 

66.5 

31.3 

9.12 

95.5 

OCTOBER,  1891. 
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OmOUMPOLAB  STABS. 
▲PPARBNT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WABHINOTOM. 


m 

a  XJnm  Minoris. 
(PoUris,) 

Bight 

■lOB.* 

Deeliaa- 

tlOB 

Oot. 

h    m 
1  19 

0       # 

+88  43 

1.5 

45.49 

44.5 

9.5 

45.65 

44.8 

3.5 

45.99 

45.9 

4.5 

46.93 

45.5 

5.5 

46M 

45.9 

6.5 

4»M 

46.3 

7.5 

47.15 

46.7 

B.5 

47.38 

47.1 

0.5 

47^ 

47.5 

10.5 

47.66 

48.0 

11.5 

47.69 

48.4 

19.5 

47.69 

48.8 

13.5 

47.67 

49.9 

14.5 

47.67 

49.5 

15.5 

47.68 

49.9 

16.5 

47.73 

50.9 

17.5 

47.89 

50.6 

ia5 

47.94 

51.0 

19.5 

4a07 

51.4 

90.5 

4ai7 

51.8 

91.5 

48.95 

69.9 

99.5 

48.93 

68.6 

93.5 

48.17 

53.0 

94.5 

48.04 

53.4 

95.5 

47.88 

53.8 

96.4 

47.60 

54.9 

97.4 

47.36 

54.6 

98.4 

47.13 

54.9 

99.4 

46.94 

65.3 

30.4 

46.78 

55.6 

31.4 

46.66 

56.0 

39.4 

46.66 

56.3 

Oot. 

1.7 
9.7 
3.7 
4.7 

5.7 
6.7 
7.7 
8.7 

9.7 
10,7 
11.7 
19.7 


13.7 
14.7 
15.7 
16.7 


17.7 
I&7 
19.7 
90.7 

91.7 
99.7 
93.7 
94.7 

95.7 
96.7 
97.7 
98.7 

99.7 
30.7 
31.7 
39.7 


51  Cephei  (Ukv.; 


Bight 

Ammd* 

■ton. 


h    m 

6  49 

99.08 
99.66 
30.04 
30.56 


31.10 
31.65 
39.93 
39.83 


33.44 
34.09 
34.60 
35.15 

35.67 
36.16 
36.67 
37.16 


37.65 
38.19 
38.79 
39.98 


40.45 
41.09 
41.60 

49.13 
49.64 
43.13 
43.60 

44.05 
44.60 
44.97 
45.47 


DeoUn*- 
tton 

North. 


+87  12 

n 

45.7 
45.7 
45.7 
45.6 


45.6 
45.5 
45.5 
45.4 

45.5 
45.5 
45.5 
45.6 

45.6 
45.7 
45.7 
45.8 

45.8 
45.8 
45.8 

45.8 

45.9 
45.9 
46.0 
46.1 


46.9 
46.3 
46.4 
16.6 


46.7 
46.7 
46.8 
46.9 


DM*. 


Oet 

1.9 
9.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 


9.9 
10.9 
11.9 
19.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
90.9 

91.9 
99.9 
93.9 
94.9 

95.9 
96.9 
97.9 
98.9 

99.9 
30.1 
31.1 
39.1 


i  Una  Minoris. 


Right 

•iOD. 


h     n 

18    7 

• 
16.44 

16.03 

15.64 

15.93 


14.89 
14.38 
13.99 
13.47 

19.96 
19.53 
19.09 
11.65 


11.93 
10.85 
10.45 
10.07 


9.68 
9.98 
8.86 
8.43 


8.00 
7.56 
7.19 
6.71 


6.30 
5.91 
5.54 
5.19 


4.86 
4.51 
4.18 
3.81 


Deelin*- 

ttoB 
JTorOL 


+86  36 


56.5 
56.4 
56.4 
56.4 


56.4 
56.4 
56.3 
56.3 

56.9 
56.1 
56.0 
55.8 

55.7 
55.6 
55.5 
55.4 


55.3 
55.9 
66.1 
55.0 


54.9 
54.8 
54.6 
54.4 


54.9 
54.0 
53.8 
53.7 


53.5 
53.3 
63.9 
53.0 


Solw 
Dut*. 


Oet. 


1.3 
9.3 
3.3 
4.3 


5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
19.3 

13.3 
14.3 
15.3 
16.3 


17.3 
18.3 
19.3 
90.9 


91.9 
99.9 
93.9 
94.9 

95.9 
96.9 
97.9 
98.9 

99.9 
30.9 
31.9 
39.9 


X  Un»  H  inorU. 


Bight 
•ton. 


h     m 

19  31 

• 
69.19 
67.87 
66.69 
65.39 


63.99 
69.60 
61.13 
59.61 

58.06 
56.48 
54.93 
53.40 


51.95 
50.54 
49.19 
47.86 


46.53 
45.17 
43.77 
49.39 


40.81 
39.96 
37.69 
36.14 


34.63 
33.17 
31.77 
30.43 


99.13 
97.87 
96.58 
95.97 


+88  58 


It 
95.5 

95.6 

95.7 

95.8 


95.9 
96.0 
96.1 
96.9 


96.3 
96.4 
96.4 
96.4 

96.4 
96.4 
96.5 
96.5 


96.6 
96.6 
96.6 
96.7 


96.7 
96.8 
96.8 
96.8 

96.7 
96.7 
96.6 
96.5 


.5 
.4 
.4 
4 


Deeltna*    ■ 
tlon 
Monk 
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1 

OmCUMPOLAR  STARS 

. 

1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  UrssB  Minoris. 
(Polaris.) 

Mean 
Rolar 
Date. 

51  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

6  UrsflB  Minoris. 

Mean 
Solar 
Date. 

A  UrsflB  HiDoris. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 

Ascen* 

sion. 

Declina- 
tion 
JToftfc. 

Ill 

DeoUna. 

Hon 

North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Nov. 

h     m 

1  19 

+88  43 

Nov. 

h    m* 

6  49 

+87  J2 

Nov. 

h    m 

18    6 

+86  86' 

Nov. 

h     m 

19  30 

+  88  58 

1.4 

S 

46.56 

56.3 

1.7 

s 
45.47 

46.9 

1.1 

63.81 

53.0 

1.2 

85.97 

26.4 

2.4 

46.46 

56.7 

2.7 

45.99 

47.0 

9.1 

63.44 

52.9 

2.2 

83.90 

26.4 

3.4 

46.34 

67.1 

3.7 

46.51 

47.1 

3.1 

63.05 

52.7 

3.2 

82.48 

26.3 

4.4 

46.18 

57.5 

4.7 

47.06 

47.9 

4.1 

69.66 

59.5 

4.9 

81.01 

26.3 

5.4 

45.97 

57.9 

6.7 

47.62 

47.3 

5.1 

69.98 

52.3 

5.9 

70.51 

26.3 

6.4 

45.66 

58.3 

6.6 

48.17 

47.5 

6.1 

61.87 

59.1 

6.9 

77,08 

26.2 

7.4 

45.30 

58.7 

7.6 

48.69 

47.6 

7.1 

61.50 

51.8 

7.2 

76.46 

26.1 

8.4 

44.90 

59.1 

8.6 

49.20 

47.8 

8.1 

61.14 

51.6 

8.2 

75.01 

96.0 

9.4 

44.45 

59.4 

9.6 

49.67 

48.0 

0.1 

60.81 

51.3 

9.2 

73.60 

95.8 

10.4 

44.02 

59.8 

10.6 

50.12 

48.9 

10.1 

60.47 

51.0 

10.2 

79.26 

95.7 

11.4 

43.59 

60.1 

11.6 

50.54 

48.4 

n.i 

60.17 

50.8 

11.2 

70.98 

95.6 

12.4 

43.20 

60.4 

12.6 

50.96 

48.6 

19.1 

59.87 

50.6 

19.9 

69.75 

25.4 

13.4 

42.86 

60.7 

13.6 

51.40 

48.7 

13.1 

59.57 

50.3 

13.9 

68.54 

25.3 

14.4 

42.54 

61.1 

14.6 

51.84 

48.9 

14.1 

50.97 

50.1 

14.9 

67.30 

25.2 

15.4 

42.24 

61.4 

15.6 

52.30 

49.0 

15.1 

58.95 

49.9 

15.9 

66.05 

25.1 

16.4 

41.93 

61.7 

16.6 

62.T7 

49.9 

16.1 

58.63 

49.7 

16.9 

64.74 

25.0 

17.4 

41.59 

62.1 

17.6 

53.97 

40.3 

17.1 

56.30 

49.5 

17.9 

63.41 

24.9 

16.4 

41.20 

62.5 

18.6 

53.75 

49.5 

18.1 

57.95 

49.2 

18.2 

62.01 

24.8 

19.4 

40.73 

62.8 

19.6 

54.95 

49.7 

19.1 

57.64 

49.0 

19.2 

60.62 

24.7 

20.4 

40.20 

63.2 

20.6 

54.79 

49.9 

90.1 

57.39 

48.7 

20.2 

59.93 

24.5 

31.4 

39.62 

63.6 

91.6 

55.17 

60.9 

91.1 

57.09 

48.4 

91.9 

57.88 

24.4 

22.4 

38.08 

63.9 

22.6 

55.68 

60.5 

99.1 

56.73 

48.1 

99.2 

56.60 

24.9 

23.4 

38.33 

64.2 

23.6 

55.96 

60.7 

93.1 

56.48 

47.8 

93.9 

55.39 

24.0 

24.4 

37.66 

64.5 

24.6 

56.34 

60.0 

94.1 

56.96 

47.5 

94.9 

54.24 

93.8 

25.4 

37.05 

64.8 

25.6 

56.68 

51.1 

95.1 

56.09 

47.2 

95.9 

53.15 

93.6 

26.4 

36.47 

65.1 

26.6 

57.09 

51.3 

96.1 

56.61 

46.9 

96.9 

52.09 

93.4 

27.1 

35.93 

65.3 

27.6 

57.35 

51.6 

97.1 

55.60 

46.6 

97.1 

51.07 

23.2 

28.4 

35.40 

65.6 

28.6 

57.71 

51.8 

98.1 

55.36 

46.3 

98.1 

50.03 

23.0 

29.4 

34.90 

65.9 

29.6 

58.09 

59.0 

99.1 

55.14 

46.1 

99.1 

48.98 

29.9 

30.4 

'M.39 

66.9 

30.6 

66.40 

69.2 

30.1 

54.80 

45.8 

30.1 

47.63 

22.7 

31.3 

33.84 

66.5 

31.6 

56.90 

59.4 

31.1 

54.64 

45.5 

31.1 

46.65 

22.5  1 
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CIRCUMPOTiAR  STABS 

• 

APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  IJnm  Minorts. 

51  Cephi 

Bi  (H«v.) 

6  UiMB  Hinorifl. 

X  Vnm  MiDorw. 

Mean 
Solar 
Date. 

\ 

» 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Rolar 
Date. 

Bigbt 

Aaoen- 

akm. 

DecUaa- 

Uon 

JTortik. 

Bigbt 

Aaoen- 

aion. 

DeoUna- 

tion 

JforOL 

Klgbt 

Aaoen- 

•toa. 

Deeliaa. 

tkm 
JTorO. 

Bigbt 

Aaoen- 

aion. 

DecliDn. 

tion 
Jfortk. 

Dm. 

b    n 

1  19 

+88  44 

Deo. 

b    jn 

6  49 

+87  12 

Deo. 

b    m 

18   6 

+86  86 

Deo. 

19  80 

+  88  58 

1.8 

33.64 

0 

6.5 

1.6 

58.90 

52!4 

1.1 

a 
54.64 

45.5 

1.1 

46.65 

22.5 

2.3 

33.23 

6.8 

2.6 

69.32 

52.6 

2.1 

54.37 

45.9 

2.1 

45.45 

22.4 

3.3 

32.57 

7.1 

3.6 

69.74 

52.9 

3.1 

54.12 

44.9 

3.1 

44.24 

22.2 

4.3 

31.83 

7.4 

4.6 

60.13 

53.2 

4.1 

53.88 

44.6 

4.1 

43.02 

21.9 

5.3 

31.04 

7.7 

5.6 

60.60 

53.5 

5.0 

53.65 

44.2 

5.1 

41.86 

21.7 

6.3 

30.22 

8.0 

6.6 

60.85 

53.8 

6.0 

53.44 

43.9 

6.1 

40.75 

21.4 

7.3 

29.38 

8.3 

7.6 

61.16 

54.1 

7.0 

53.28 

43.5 

7.1 

39.72 

21.1 

8.3 

28.57 

8.5 

8.6 

61.43 

54.4 

8.0 

53.11 

43.2 

8.1 

38.76 

20.9 

9.3 

27.79 

8.7 

9.6 

* 

61.70 

54.7 

9.0 

52.97 

42.8 

9.1 

37.87 

20.6 

10.3 

27.05 

8.9 

10.6 

61.97 

54.9 

10.0 

68.83 

42.5 

10.1 

37.02 

20.4 

11.3 

26.35 

9.2 

11.5 

62.22 

55.2 

11.0 

62.69 

42.2 

ll.l 

86.17 

20.1 

19.3 

25.67 

9.4 

12.5 

62.51 

55.4 

12.0 

52.54 

41.9 

12.1 

35.31 

19.9 

13.3 

25.00 

9.6 

13.5 

62.79 

65.7 

13.0 

52.40 

41.6 

13.1 

34.43 

4 

19.7 

14.3 

24.33 

9.9 

14.5 

63.11 

55.9 

14.0 

52.23 

41.3 

14.1 

33.50 

19.5 

15.3 

23.61 

10.1 

15.5 

63.44 

66.2 

15.0 

52.06 

41.0 

15.1 

32.55 

19.2 

16.3 

22.8r 

10.3 

16.5 

63.73 

56.5 

16.0 

£k89 

40.7 

16.1 

31.56 

19.0 

17.3 

21.96 

10.6 

17.5 

64.03 

66.8 

17.0 

51.75 

40.3 

17.1 

30.60 

18.7 

16.3 

21.05 

10.8 

16.5 

64.32 

57.1 

18.0 

51.61 

40.0 

18.1 

29.66 

16.4 

19.3 

20.08 

11.0 

19.5 

64.55 

57.5 

19.0 

51.51 

39.0 

19.1 

28.79 

18.1 

90.3 

19.10 

11.2 

20.5 

64.76 

57.8 

20.0 

51.41 

39.2 

20.1 

28.01 

17.8 

21.3 

18.12 

11.4 

21.5 

64.94 

68.1 

21.0 

51.36 

38.8 

21.1 

97.29 

17.5 

22.3 

17.15 

11.5 

22.5 

65.09 

68.5 

92.0 

51.31 

38.5 

22.1 

26.67 

17.2 

i  23.3 

16.23 

11.7 

23.5 

65.23 

68.8 

22.9 

51.26 

38.1 

23.1 

26.10 

16.9 

24.3 

16.37 

11.8 

24.5 

65.37 

59.1 

23.9 

51.24 

37.8 

24.1 

95.54 

16.6 

25.3 

14.54 

11.9 

25.5 

65.62 

59.3 

24.9 

61.19 

37.5 

25.1 

95.00 

16.3 

!  26.3 

13.74 

12.1 

26.5 

65.69 

59.6 

25.9 

51.15 

37.2 

26.1 

94.45 

16.0 

27.3 

12.94 

12.2 

27.5 

65.87 

69.9 

26.9 

51.09 

36.8 

27.1 

93.85 

15.8 

28.3 

12.11 

12.4 

28.5 

66.05 

60.2 

27.9 

51.03 

36.5 

28.1 

93.93 

15.5 

29.3 

11.26 

12.6 

29.5 

66.26 

60.5 

28.9 

50.97 

36.2 

29.1 

99.55 

15.2 

30.3 

10.36 

12.7 

30.5 

66.46 

60.8 

29.9 

60.88 

35.8 

30.1 

91.88 

14.9 

31.3 

9.38 

12.9 

31.5 

66.66 

61.2 

30.9 

50.84 

35.5 

31.1 

91.21 

14.6 

39.3 

8.35 

13.1 

32.5 

66.81 

61.6 

31.9 

50.80 

35.1 

32.1 

20.57 

14.3 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASEONQTON. 

• 

Mean 
8olar 
Date. 

a  AndromediB. 

y  Pegasi. 

P  Hydri. 

19  Ceti. 

Right 
Afloenalon. 

Declination 

Bight 
Aaoension. 

North. 

Right 
Aaocnsion. 

DeoUnatlon 
SouUl 

Right 
AaoaisioD. 

DeoUnatioii 
SovO. 

h     m 

0    2 

+28  29 

h     m 

0    7 

+ 14  34 

h     m 

0  19 

o       < 

-77  51 

h     m 

0  24 

O           / 

-  4  d3 

(Dec.30.8) 

S 

43.93  -.14 

21.1  -0.8 

s 
36.18 -.11 

36.6  -0.7 

60.24  -.90 

91.9  +0.7 

a 
27.62  -.11 

43.6  -0.6 

Jan.   9.8 

43.79     .13 

20.2    1.1 

36.07     .11 

35.8    0.9 

59.37     .86 

90.8    1.3 

27.42    .11 

44.2    0.6 

19.3 

43.66     .13 

19.0     1.3 

35.96     .10 

34.8    1.0 

58.55     .78 

89.2    1.0 

27.31     .10 

44.7    0.4 

29.2 

43.54     .11 

17.6     1.5 

35.86    .00 

33.8    1.0 

57.81     .60 

87.0    8.4 

27.22     .00 

45.0    0.3 

Feb.  8.1 

43.44     .09 

16.1     1.6 

35.78    .07 

32.8    1.0 

57.18    M 

64.3    8.0 

27.13     .08 

45.3  -0.8 

J8.I 

43.36  -.06 

14.5  -1.6 

35.72  -.05 

31.8  -0.0 

56.66  -.46 

81.2  +3.8 

27.07  -.08 

45.4     0.0 

28.1 

43.32  -.03 

12.9     1.0 

35.68  -.08 

30.9    0.8 

56.28    .31 

77.9    8.5 

27.02  r-.QS 

45.2  +0.8 

Mar.  10.0 

43.31  +.01 

11.4     1.5 

35.68  +.01 

30.1     0.7 

56.04     .16 

74.2     3.7 

27.01     .00 

44.9    0.4 

20.0 

43.34     .05 

10.0     1.3 

35.7 1     .05 

29.5    05 

55.96  -.01 

70.4     3.8 

27.02  +.04 

44.3     0.7 

30.0 

43.42    .10 

6.8     1.0 

35.78    .00 

29.2  -0.8 

56.03  +:15 

66.5    3.8 

27.08    .07 

43.5    0.9 

Apr.  9.0 

43.54  4^.15 

7.9  -0.7 

35.89  +.13 

29.1  +0.1 

56.26  +.31 

62.7  +3.8 

27.17  +.11 

42.5  +1.9 

ia9 

43.71     .19 

7.4  -0.4 

36.05     .17 

29.3    0.4 

56.65    .48 

58.9    3.7 

27.30    .15 

41.2    1.4 

28.9 

43.93     .83 

7.2     0.0 

36.24     M 

29.8    0.7 

57.19     .80 

55.3    3.6 

27.48    .10 

39.7    1.6 

May  8.9 

44.18     .27 

7.4  +0.4 

36  48     .95 

30.6    1.0 

57.86    .74 

61.9    3.8 

27.69    .83 

38.0    1.8 

;          18.8 

44.47     .30 

8.0     0.8 

36.74     .88 

31.8    1.3 

68.67     .88 

48.9     8.8 

27.94     .86 

36.2     1.0 

28.8 

44.78  +.33 

8.9  +1.1 

37.04  +.30 

33.2  +1.5 

59.60  +.07 

46.2  +8.4 

28.22  +.80 

34.1  +8.0 

June  7.8 

45.12     .34 

10.2     1.4 

37.35     .39 

34.8    1.8 

60.61    1.05 

44.0    8.0 

28.51     .31 

32.0    8.1 

17.8 

45.46     .35 

11.9     1.7 

37.67     .33 

36.7    80 

61.69  1.10 

42.3    1.5 

28.83     .38 

29.9    8.1 

27.7 

45.81     .34 

13.9    9.1 

37.99     .39 

38.8    8.1 

62.81    1.13 

41.1     0.9 

29.15     .39 

27.8    8.1 

July  7.7 

46.15     .33 

16.0     9.3 

38.31     .31 

40.9    88 

63.94  1.13 

40.4  +0.4 

29.46    .31 

25.6    8.0 

17.7 

46.47  +.31 

18.4  +9.4 

*38  62  +.99 

43.1  +8.8 

65.06+1.10 

40.4  -0.9 

29.77  +.30 

23.9  +1.8 

27.7 

46.77    .aa 

20.8     9.5 

38.91     .97 

45.3    8.8 

66.13  1.03 

40.9     0.8 

30.07     .88 

22.2    1.6 

Aug.  6.6 

47.04     .95 

23.4     9.5 

39.16     .94 

47.4     8.1 

67.13     .04 

42.0     1.3 

30.33     .85 

20.6    1.4 

16.6 

47.27     .91 

25.9    9.5 

39.39     .91 

49.5    8.0 

68.01     .81 

43.5     1.8 

30.57     .98 

19.4     1.8 

26.6 

47.46     .17 

28.4     9.4 

39.58    .17 

51.4     1.8 

68.76     .67 

45.6    9.8 

30.78    .10 

16.4    0.0 

Sept  5.5 

47.61  +.13 

30.8  +9.3 

39.73  +.13 

53.1  +1.6 

69.35  +.50 

48.0  -«.6 

30.95  +.16 

17.6  +0.6 

15.5 

47.72     .09 

33. 1     9.9 

39.85    .10 

54.7     1.4 

69.76    .39 

60.8    9.8 

31.08    .11 

17.9    0.3 

25.5 

47.80     .06 

35.2    9.0 

39.93    .08 

56.0     1.8 

69.99  +.13 

53.7    8.0 

31.17    .08 

17.0  +0.1 

Oct.    5.5 

47.a3  +.09 

37.1     1.8 

39.97  +.08 

57.1     1.0 

70.03  -.04 

56.7    3.0 

31.23     .06 

17.0  -0.1 

15.4 

47.83  -.08 

38.8     1.6 

39.98  -.01 

58.0    0.8 

69.88    .94 

59.7    9.9 

31.26 +.01 

17.3    0.3 

25.4 

47.80  -.05 

40.2  +1.3 

39.96  -.08 

58.7  +0.5 

69.54  -.41 

62.6  -8.7 

31.26  -.08 

17.7  -0.6 

Nov.  4.4 

47.74     .07 

41.4     1.0 

39.91     .08 

59.1     0.3 

69.05    .57 

65.1     9.4 

31.23    .04 

18.3     0.6 

14.4 

47.66    .00 

42.2    0.7 

39.85    .08 

59.3  +0.1 

68.4 1     .70 

67.3    9.0 

31.18    .08 

19.0     0.7 

24.3 

47.55     .11 

42.7     0.4 

39.76    .00 

59.3  -0.1 

67.66    .80 

69.0    1.6 

31.11     .08 

19.7     0.7 

Dec.  4.3 

47.44     .19 

43.0  +0.1 

39.67     .10 

59.1     0.3 

66.82     .88 

70.2    0.0 

31.02     .00 

20.6    0.7 

14.3 

47.31  -.13 

42.9  -0.8 

39.56  -.11 

58.8  -0.5 

65.93  -.00 

70.7  -0.9 

30.93  -.10 

21.2-0.7 

24.2 

47.17     .14 

42.5    0.5 

39.45    .11 

58.2    0.0 

65.02    .91 

70.7  +0.4 

30.83     .10 

21.9    0.7 

34.2 

47.04  -.14 

41.8-0.8 

39.34  -.11 

57.5  -0.7 

64.11  -.90 

70.0  +1.0 

30.72 -.11 

22.6  -0.6 
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• 

APPARENT  PLACES  FOB  THE  UPPER  TBAN8IT  AT  WASHINaTOH. 

• 

a  Caisiopea. 

fi  Ceti. 

91  CoMiopea. 

f  PiMiom. 

HMD 

Solar 
D»te. 

Bight 
▲toensioD. 

DeoUnaUon 
North, 

Bight 
AMenaioB. 

SOHih. 

Bight 
▲soenaioii. 

DedinatioB 

Bight 
Aaeeaaioii. 

DMUnBtfoo 

JTMtA. 

]i     m 

0  34 

+55  56 

h     m 

0  38 

O          1 

-18  34 

b     m 

0  38 

+74  23 

h     m 
0  57 

+  7  18 

(DM.aO.3) 

• 

18.13 -JW 

39.0  -0.1 

• 
6.99  -.19 

80.0  -0.0 

95.49  -.71 

45.9  40.3 

16.97  -.11 

7^0  -0.C 

Jan.  9.2 

17.85    .90 

31.6    0.0 

6.10    .19 

80.5    0.3 

94.70    .79 

45.9  -0.3 

16.16    .11 

6.3   o.e 

19.9 

17.56    M 

30.7    1J9 

5.98    .11 

80.7  -0.1 

93.98    .70 

44.6    0.0 

16.04     .19 

5.6     0.7 

99.9 

17.98    .96 

'99.4     1.0 

5.87    .10 

80.6  +0.9 

93.99    .00 

43.5    1.4 

15.93    .11 

5.0    0.C 

Feb.  8.1 

17.03     .93 

97.6    1.0 

5.77    .00 

80.3    0.5 

99.66    .50 

41.8    1.0 

15.89    .10 

4.4    0.C 

18.1 

16.89  -.19 

95.6  Hi.9 

5.69  -.07 

79.7  40.7 

99.11  -.40 

39.6  -9.3 

15.73  -.00 

3.8-0.5 

98.1 

16.66    .13 

93.9    9.4 

5.63    .04 

78.8    1.0 

91.67    .37 

37.1     9.0 

15.65    .00 

3.4    0.4 

Mar.lO.I 

16.55  -.07 

90.8    9.5 

5.60  -.01 

77.7    1.3 

91.36    3i 

34.3     9.0 

15.60  -.00 

3.1  -0.9 

90.1 

16.51     .00 

18.3    9.5 

5.60  +.00 

76.3    1.5 

91.90 -.00 

31.4     9.0 

15.59    .00 

9.9    0.0 

30.0 

16.54  +.07 

15.8    9.9 

5.64     .00 

74.7    i.r 

91.18 +.00 

98.5    9.0 

15.61  +.04 

3.0  +0.9 

Apr.  9.0 

16.65  +.14 

13.6  -9.1 

5.79  +.10 

79.8 +0.0 

91.39 +.9B 

95.6-4.7 

15.67  +.00 

3.3  +0.4 

19.0 

16.83    .91 

11.6     1.8 

5.84    .14 

70.8    9JI 

91.69    .37 

93.0    9.5 

15.78    .13 

3.9    0.7 

99.0 

17.08    .98 

9.9    1.4 

6.01     .18 

68.6    9.3 

99.06    .50 

90.7    9.1 

15.99    .17 

4.7    0.0 

Hay  8.0 

17.40    .95 

8.7    1.0 

6.91     .98 

66.9    9.4 

99.69    .08 

18.8    1.7 

16.11     J91 

5.8    1J9 

18.9 

17.78    .40 

7.9  -0.5 

6.45    .96 

63.8    9.4 

93.99    .79 

17.3     1.9 

16.34     .94 

7.1     1.4 

98.9 

18.90  +.44 

7.6    0.0 

6.73  +.90 

61.4  +0.4 

94.06  +.70 

16.4  -0.7 

16.60  +.97 

8.7  +1.0 

Jane  7.8 

18.65    M 

7.6  +0.5 

7.03     .31 

60.0    9.3 

94.88     .84 

16.0  -0.1 

16.88    M 

10.4     1.0 

17.8 

19.19    .49 

8.6    1.0 

7.34     .39 

56.7    9.0 

95.75    .87 

16.1  40.4 

17.19    .31 

19.3    1.0 

97.8 

19.60    M 

9.7    1.4 

7.67     .S3 

54.6    9.0 

96.64     .88 

16.8    1.0 

17.51     .99 

14.3    9.0 

July  7.8 

90.08    .47 

11.4     1.8 

8.00    .33 

59.6    1.8 

97.51     .00 

18.0     1.5 

17.83    .39 

16.3     9.0 

17.7 

90.54  +.45 

13.4  +9.9 

8.33  +.30 

50.9  +1.5 

98.36  +.89 

19.8  +1.0 

18.14  +.91 

18.4  +9.0 

97.7 

90.08    .49 

15.8     9.5 

8.64     .90 

49.5     1.9 

99.16    .77 

91.9    9.4 

18.45     M 

90.3    1.9 

Ang.  6.7 

91.38    .98 

18.5     9.8 

8.93    .97 

48.5    0.9 

99.89    .00 

94.5     9.0 

ia73    .97 

99.9    1.8 

16.6 

91.73    .33 

91.4    3.0 

9.18    .91 

47.8    0.5 

30.54     .01 

97.5    3.1 

18.99    .94 

93.9    1.0 

96.6 

99.03    .98 

94.6     3.9 

9.41     J91 

47.4  +0.9 

31.10     .51 

30.7     3.3 

19.99    .91 

95.5    1.4 

Sept  5.6 

99.98  +.» 

97.8  +3.3 

9.60  +.17 

47.4  -0.9 

31.56  +.40 

34.9+9.5 

19.41  +.10 

96.8  +1.9 

15.6 

99.48    .16 

31.1     3.9 

9.75    .13 

47.7     0.5 

31.90    M 

37.8    3.7 

19.58    .15 

97.9    1.0 

96.5 

99.61     .11 

34.4     3.9 

9.86    .00 

48.4     0.8 

39.14     .17 

41.5    8.7 

19.70    .11 

98.8    0.0 

Oct.    5.5 

99.69  +.05 

87.6     3.1 

9.94     .05 

49.9    1.0 

39.95  +.05 

45.9    3.7 

19.80    JO 

99.5    0.5 

15.5 

99.71     .00 

40.6     9.0 

9.97  +.0i 

50.3     1.1 

39.94  -.00 

48.9    3.0 

19.86    M 

99.9    0.3 

95.5 

99.68  -.00 

43.5  +9.7 

9.98  -.01 

51.5-1.9 

39.19 -.18 

59.4  +3.4 

19.89  +.00 

30.9  +0.1 

Not.  4.4 

99.60    .10 

46.1     9.4 

9.95    .01 

59.8    1.3 

31.88    .90 

55.7    3.1 

19.80  -.01 

30.9    0.0 

14.4 

99.48    .15 

48.4    9.0 

9.90    .00 

54.1     1.3 

31.54     .90 

68.7    9.0 

19.87    .« 

30.1  -OJ 

94.4 

99.31     .10 

60.9    1.0 

9.8:1    .06 

55.4     1.9 

31.10     .40 

61.3    9.4 

19.83    .05 

99.9    0.3 

Deo.  4.3 

99.10    M 

51.8    1J9 

9.74    .10 

56.5     1.1 

30.66    .57 

63.4    1.9 

19.76    .07 

99.5    0.4 

14.3 

91.86 -.95 

59.7  +0.7 

9.64  -.11 

57.5  -0.0 

99.95  -.04 

66.0  +1.8 

19.68  -.00 

99.0  -0.5 

94.3 

91.60    .97 

53.9  +0.9 

9.59    .11 

58.3    0.7 

99.98    .10 

66.1     0.7 

19.59    .10 

98.5    0.0 

34.3 

91.39  -J8 

53.9  -0.3 

9.41  -.19 

58.9  -0.5 

98.58  -.79 

66.5  40.1 

19.48  -.11 

97.9  -0.0 
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APPARENT  PLAGES  FOB  THE  UPPEB  TRANSIT  AT  WASHINQTON. 

X 

fi  Andromeda. 

tf^Ced. 

38Cauiope«. 

9  Piocium. 

Heui 
Solftr 
Date. 

'Bight 
Aaoension. 

Nmrtk, 

Bight 

Deelination 

Bight 

Kwrth, 

Bight 
AMensloii. 

DeelinatioB 

Bo^Ok. 

h     m 

1     3 

+  35     2 

h     m 
1   18 

0         t 

-  8  44 

h     m 

1  28 

+69  41 

h     m 

1  25 

+ 14  46 

(Deo.30.3) 

s 
36.82  -.15 

37.8  -0.9 

• 
33.81  -.11 

55.1  -0.7 

6.37  -.48 

85.0  40.8 

• 
38.28  -.11 

60.1  -6.5 

Jau.   9.3 

36.66    .16 

37.5     0.6 

33.70     .19 

55.8    0.6 

5.86     .58 

85.5  40.9 

38.16    .19 

59.6    0.6 

19.2 

36.50    .17 

36.8    0.6 

33.58    .19 

56.3    0.4 

5.33     .53 

85.5  -0.3 

38.04     .13 

69.0    0.7 

29.3 

36.33     .16 

35.8    l.I 

33.46    .19 

66.6  -0.9 

4.80    .89 

84.9  o;o 

37.91     .13 

68.3    0.7 

Feb.  8.2 

36.18    .15 

34.5    1.3 

33.34     .11 

66.8    0.0 

4.28    .40 

83.7     1.4 

87.78    .19 

67.6    0.7 

18.1 

36.04  -.18 

33.1  "lA 

33.23  -.10 

56.7  40 Jl 

3.81  -.44 

82.0  -1.0 

37.67  -.11 

66.8  -0.7 

28.1 

35.92    .10 

31.6    1.6 

33.14     .06 

66.4    0.4 

3.40    .36 

80.0    9.9 

37.57     .60 

56.1     0.7 

Mar.  10. 1 

35.84     .06 

29.9    1.6 

33.08    .05 

56.8    0.7 

3.08    sn 

77.6    9.5 

37.49    .06 

65.5    0.6 

20.1 

35.80  -.09 

28.4     1.5 

33.04  -.09 

55.0    0.0 

2.86    .17 

75.0    9.7 

37.45  -.03 

56.0    6.4 

30.0 

35.81  4.03 

26.9    1.4 

33.04  4.00 

-  64.0     1.1 

2.75  -.05 

72.2    9.7 

37.44  4.01 

54.6  -6.9 

Apr.  9.0 

35.87  -{-.oe 

25.6  -1.9 

33.07  4.06 

52.8  41.4 

2.76  4.07 

69.5  -9.7 

37.47  4.06 

54.4     0.0 

19,0 

35.98    .14 

24.5    0.0 

33.15    .10 

51.3    1.6 

2.89    .10 

66.9    9.5 

37.55     .11 

54.5  40.f 

29.0 

36.15    .10 

23.7    0.6 

33.28    .14 

49.6    1.8 

3.14     .31 

64.5    9.9 

37.68    .15 

54.9     0.5 

May  8.9 

36.36    .M 

23.3  -0.9 

33.44     .10 

47.7    9.0 

3.51     .49 

62.4     1.0 

37.85    .10 

55.5    0.7 

18.9 

36.62    SB 

23.2  4^.1 

33.66    .98 

45.7    9.1 

3.97    .51 

60.7     1.5 

38.06     .93 

56.4     1.0 

28.9 

36.92  +.31 

23.6  +0.5 

33.89  4.95 

43.5  -14.9 

4.53  4.50 

59.4  -1.0 

38.31  4.96 

57.5  41.8 

June  7.8 

37.25    .34 

24.2    0.0 

34.16    .98 

41.3    9.9 

5.15    .65 

58.6  -0.5 

38.58    .90 

58.9     IX 

17.8 

37.60     .36 

25.3     1.9 

34.45    .30 

39.0    9.9 

5.83    .60 

58.3    0.0 

38.89    .31 

60.4     1.7 

-      27.8 

37.96    .37 

26.7    1.5 

34.76    .31 

36.9    9.1 

6.54     .79 

58.6  40J» 

39.20     .39 

62.2     1.8 

July  7.8 

o0.o3     .36 

28.4     1.8 

35.08    .39 

34.8    9.0 

7.26    .79 

59.3    1.0 

39.53    .38 

64.1     1.0 

17.7 

38.69  +.3S 

30.4  49.0 

35.40  4.31 

32.8  41.8 

7.99  4.71 

60.6  41.5 

39.85  4.39 

66.0  49  C 

27.7 

39.04     .33 

32.5    9.9 

35.71     .30 

31.1     1.6 

8.69    .60 

62.3    1.0 

40.17    .31 

68.0    9.0 

Aug.  6.7 

39.36     .31 

34.8    9.4 

36.00    M 

29.6    1.3 

9.36    .64 

64.4    9.3 

40.47     .90 

69.9     1.0 

16.6 

39.66    .98 

37.3    9.5 

36.27    .96 

28.4     1.0 

9.98    .50 

66.9    9.6 

40.75     .97 

71.8     1.8 

26.6 

39.92    .95 

39.7    9.5 

36.52    .93 

27.5    0.7 

10.54     .53 

69.7    9.0 

41.00     .94 

73.6     1.7 

Sept.  5.6 

40.15  •I-.91 

42.2  4«.5 

36.73  4.90 

27.0  40.4 

11.03  4.45 

72.8  43.9 

41.23  4.91 

75.2  41.5 

15.6 

40.34     .17 

44.7     9.4 

36.92    .16 

26.7  40.1 

11.44    .37 

76.1     3.4 

41.42    .18 

76.7    1.3 

25.5 

40.49     .13 

47.0    9.3 

37.06    .13 

26.7  -6.9 

11.78    JBO 

79.5     3.5 

41.58    .14 

78.0    1.9 

Oct.    5.5 

40.60     .00 

49.2    9.9 

37.18    .10 

27.0    0.4 

12.02    .90 

83.0     3.5 

41.70    .11 

79.0     1.0 

15.5 

40.68     .06 

51.3    9.0 

37.26    .06 

27.6    0.6 

12.18    .11 

86.5    3.5 

41.79     .08 

79.9    0.8 

25.5 

40.72  ^M 

53.2  41.8 

37.30  4.03 

28.3  -6.8 

12.24  4.09 

90.0  43.4 

41.85  4.05 

80.6  40.6 

Nov,  4.4 

40.72  -.01 

54.8    1.5 

37.32    .00 

29.2    0.0 

12.22  -.07 

93.3    3.9 

41.89  4.09 

81.1      0.4 

14.4 

40.69    .04 

56.2    1.3 

37.31  -.00 

30.2    1.0 

12.10    .16 

96.4     9.9 

41.89  -.01 

81.4    0.9 

24.4 

40.63    .07 

57.4     1.0 

37.28    .04 

31.2    1.0 

11.90    .94 

99.2    9.6 

41.87     .03 

81.5  40.1 

Deo.  4.3 

40.55    .10 

58.2    0.7 

37.22    .08 

32.2    1.0 

11.61     .38 

101.6    9.9 

41.82    .06 

81.5-0.1 

14.3 

40.44  -.19 

58.7  40.3 

37.15  -.06 

33.2  -6.0 

11.25 -.30 

103.5  41.7 

41.76 -.08 

81.3  -0.9 

24.3 

40.30     .14 

58.9    0.0 

37.06    .10 

34.1     0.8 

10.82    .45 

105.0     1.9 

41.67     .10 

81.0    0.4 

1          34.3 

40.16  -.16 

68.7  -0.31  36.95  -.11 

34.8  -0.7 

10.34  -JO 

105.9  4^.6 

41.57  -.11 

60.6 -OX 
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AFPABBNT  PLA0S8  FOB  THE  UFPSB  TSAN8IT  AT  WASHIV QTOH. 

SoUr 
Date. 

a  £ridanl. 

•  PiidaiB. 

p  Aria  til. 

60  Caioiopo*. 

AaoMisioB. 

OMUMtiOII 

" — '»■ 

DMUnalloii 
iroftt. 

Bight 
Annwirton. 

Deollnation 
North. 

Blfht 

«iUI0flBB10B. 

Doollnation 
Kortk, 

b     m 

1  83 

o        » 

-67  47 

h     m 

1  89 

+  8  86 

h     m 

1  48 

+20  16 

• 

h     m 

1  54 

+7f  53 

(Deo.30.3) 

• 
39.08  -.31 

48.8  -6.7 

• 

37.61  -.10 

98.9  -6.6 

• 
36.45  -.11 

30'.'6  -0.3 

7.35 -.09 

u               ■ 

49.8  +1.9 

Jan.   9.3 

38.76     .38 

49.9  -6.1 

37.50    .11 

97.7    0.6 

36.34     .19 

30.9    0.4 

6.80    .67 

50.8    0.7 

10.9 

38.44     .a 

49.1  4«.5 

37.38    .19 

97.1     6.6 

:i6.91     .13 

99.7     6.6 

6.91     .66 

51.9  +0.1 

S9.9 

38.19    .31 

4a3     1.6 

37.96    .13 

96.5    6.6 

36.07     .14 

99. 1     0.7 

5.60    .61 

51.0  -0.6 

Fob.  8.9 

37.89     M 

47.0    1.5 

37.13    .19 

96.0    6.5 

35.99    .14 

98.4     6.6 

4.99    .66 

50.3    1.0 

18.1 

37.54 -.98 

45.3  49.0 

37.01  -.11 

95.4-6.5 

35.79  -.13 

97.6  -0.8 

4.49  -.66 

49.0  -1.5 

98.1 

37.99    .« 

43.0    9.4 

36.91     .66 

95.0    0.4 

35.67     .11 

96.8    0.8 

3.90    .46 

47.3     1.9 

Mar.  10. 1 

37.09     .16 

40.4     9.6 

36.89    .07 

94.7     0.9 

35.57     .68 

95.9    0.6 

3.46     .30 

45.9    9.3 

90.1 

36.94     .19 

37.4    9.1 

36.77  -.64 

94.5  -6.1 

35.50    .06 

95.9    0.7 

3.13     .98 

49.7    9.5, 

30.0 

36.84  -.06 

34.1     9.4 

36.75     .00 

94.5  +6.1 

36.47  -.01 

94.6    0.6 

9.91     .16 

40.1      9.7 

1 

Apr.   9.0 

36.81     .66 

30.6+3.6 

36.77  +.04 

94.7  +6.3 

35.48  +.03 

94.1  -0.4 

9.89  -.69 

1 
37.4  -«.7  1 

10.0 

36.85  •I-.67 

97.1     9.6 

36.83    .08 

95.9    6.6 

35.54     .08 

9:).8  -6.1 

9.87  +.19 

34.7    9.6 

99.0 

36.96    .14 

93.4     3.7 

36.94     .13 

95.9    6.6 

35.64     .13 

93.8  +6.1 

3.06     .96 

39. 1     9.4 

May  8.9 

37.14     .91 

19.8    3.6 

37.09    .17 

96.8    1.0 

35.80     .18 

94.0    0.4 

3.38     .36 

99.8    9.9 

18.9 

37.39    .96 

16.9    3.4 

37.98    .91 

98.0     1.3 

35.99     .99 

94.5    0.6 

3.89     .40 

97.8     1.8 

98.9 

37.70  +.34 

19.9+3.9 

37.58 +J6 

99.4  +1.6 

36.93  +.96 

95.3  +6.0 

4.36 +.66 

96.9  -1.4 

June  7.8 

:)8.07     .36 

9.7    3.6 

37.78    .96 

30.9     1.7 

36.60    .96 

96.3     1.9 

5.00     .68 

95.0     1.0 

17.8 

38.48     .43 

7.0    9J 

38.07    .30 

39.7     1.6 

36.80     .31 

97.6     1.4 

5.79     .74 

94.9  -0.5 

97.8 

•Icf..r4      .46 

4.6    9.9 

38.38    .31 

34.5    1.6 

37.19    .33 

2ih\     1.6 

6.48     .78 

94.0    0.0 

July  7.8 

39.4 1     .46 

9.6    1.7 

38.70    .36 

36.4     1.6 

37.45    .33 

30.8     1.7 

7.98    .86 

94.3  46.5  ; 

17.7 

.19.90  -i-M 

1.9  +1.9 

39.09  +.39 

38.4  +1.6 

37.78  +.33 

39.6  +1.8 

8.09  +.81 

95.1  +1.0 

97.7 

40.39     .46 

0.3    6.6 

39.38    .31 

40.3     1.6 

38.11     .39 

34.4     1.9 

8.89     .79 

96.3     1.5 

Aug.  6.7 

40.87    .46 

0.0  +«.l 

39.63    .98 

49.1     1.6 

38.43     .30 

.36.3     1.9 

9.67     .76 

98.0     1.9 

16.6 

41.31     .43 

0.9-6.6 

39.99    .97 

43.8     1.6 

38.79    .98 

:i8.9     1.6 

10.41     .71 

30.1     9.3 

96.6 

41.79     .99 

1.0    1.1 

40.17    .94 

45.4     1.4 

39.00    .96 

40.1     1.8 

11.10     .66 

39.6    9.6 

Sept.  5.6 

49.08  ••-.33 

9.4  -1.6 

40.40  +.91 

46.7  +1.9 

38.94  +.93 

41.9  +1.7 

11.79 +.86 

35.4  +9.0 

15.6 

49.39    .97 

4.9    9.6 

40.60    .16 

47.8    1.6 

39.46    .90 

43.5     1.6 

19.97    .61 

38.5    3.9  ! 

95.5 

49.63    .90 

6.4    9.4 

40.78    .16 

48.8    6.6 

39.65    .17 

45.0     1.4 

19.73     .41 

41.7     3.3 

Oot.    5.5 

49.80    .13 

9.0    9.7 

40.91     .19 

49.5    6.6 

39.80    .14 

46.3     1.9 

13.11     .33 

45.9     3.4 

15.5 

49.90  +.06 

11.8    %M 

41.09    .66 

49.9    6.4 

39.99    .11 

47.5     1.0 

13.38     M 

48.6    3.5 

95.5 

49.93    .00 

14.6  -9.6 

41.09  +.06 

50.9  +6.9 

40.01  +.67 

48.5  +0.6 

1.3.56  +.19 

59.1  +3.5 

Nov.  4.4 

49.89  -.06 

17.5    9.6 

41.14 +.09 

50.3    6.6 

40.07    .64 

49.3    6.7 

13.63  +.09 

55.5     3.3 

14.4 

49.79    .13 

90.9    9.6 

41.15     .00 

50.3  -6.1 

40.09  +.01 

49.9    6.5 

13.60  -.06 

58.8    3.1 

94.4 

49.63     .18 

99.7    9.3 

41.14  -.08 

50.1     0.9 

40.09  -.09 

50.3     0.3 

13.46     .16 

61.8    9.0 

Dec.   4.3 

49.49    M 

94.9    1.6 

41.11     .00 

49.8    0.3 

40.06    .04 

50.6  +0.9 

13.91     .90 

64.5    9.6 

14.3 

49.17 -.97 

96.7  -1.6 

41.05 -.07 

49.4  -0.4 

40.01  -.071 

.i0.7     0.0 

19.88  -.36 

66.9  +9.1  , 

94.3 

41.88     .96 

97.9    1.0 

40.98     .00 

4H.9     0.6 

.39.93     .00 , 

50.6  -0.1 

19.45     .46 

68.8    1.6; 

34.3 

41.58 -.31 

98.6  -0.6 

40.88  >-.] I 

48.4  -0.6 

39.83  -.]  1 

5M  4  -0.3 

1 1 .94  -.53 

70.1  +1.6  , 
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APPARENT  PLACES  FOB  TUE  UPPEB  TRANSIT  AT  WASHINQTON. 

a  Arietii. 

r  Ceti. 

tCassiopeiB. 

^>  Ceti. 

Moan 
Solar 
Date. 

Bight 
Afloension. 

Deolinatlon 
North. 

Bight 
Aaoenrioii. 

Deolination 
yorth. 

Bight 
Aaoension. 

Deolinatlon 
JfortA. 

Btght 
Aeoenalon. 

DeollBatioii 

h     m 

2     1 

+22  56 

h     m 

2    7 

+  8  20 

b      m 

2  20 

• 

+66^  54 

h     m 

2  22 

o         # 

+  7  58 

(Dec.30.3) 

• 

1.14  -.11 

50.0  -0.9 

12.87  -.06 

3.4  -0.6 

4.72  -.36 

54.9  +1.3 

• 

21.41  -.06 

10 

13.3  -0.6 

Jan.  9.3 

1.02     .19 

49.7    0.3 

12.77     .11 

2.9    0.5 

4.34     .40 

56.1     0.0 

21.31      .10 

12.8     6.6 

19.2 

0.89    .14 

49.3     0.5 

12.65     .19 

2.4     0.5 

3.91      .44 

56.8  +0.4 

21.20    .19 

12.3    0.5 

29.2 

0.74     .15 

48.8    0.6 

12.52    .13 

1.8    0.5 

3.45     .46 

56.8  -0.9 

21.07     .13 

11.8    03 

Feb.  8.2 

0.59    .15 

48.0     0.7 

12.38    .13 

1.3    0.5 

«.<lu     .46 

56.4     0.7 

20.93     .14 

11.3     0.4 

1 

'          18.2 

0.46  -.14 

47.2  -0.8 

12.25  -.13 

0.9  -0.4 

2.53  -.44 

55  4  -1.9 

20.79  -.13 

10.8  -0.4 

28.2 

0.32    .19 

46.4     0.9 

12.13     .11 

0.5     0.3 

2.10     .40 

54.0     1.6 

20.66    .19 

10.5    0.3 

Mar.  1 0.1 

0.20     .10 

45.5     0.9 

12.02     .09 

0.2     0.9 

1.73     .34 

52.2    9.0 

20.55    .10 

10.3  -0.9 

20.1 

0.12     .07 

44.7     0.6 

11.94     .06 

0.1  -0.1 

1.43     .96 

50.0    9.3 

20.46    .07 

10.2    0.6 

30.1 

0.08  -.09 

43.9    0.7 

11.90 -.03 

0.1  44).l 

1.21     .16 

47.6     9.4 

20.40  -.04 

10.2  +0.1 

Apr.   9.1 

0.08  -^M 

43.3  -0.5 

11.89  +.01 

0.3  -M1.3 

1.10  -.06 

45.1  -9.5 

20.37     .00 

10.5  +0.3 

19.0 

0.12    .07 

42.9     0.3 

11.93     .06 

0.8     0.6 

1.09  +.05 

42.6     9.5 

20.40  +.04 

10.9    0.6 

29.0 

0.22     .19 

42.6  -0.1 

12.01     .10 

1.4     0.6 

1 .20     .16 

40.2    9.3 

20.46     .00 

11.6    0.8 

May   9.0 

0.36     .17 

42.7  4^.9 

12.13     .15 

2.3     1.0 

1.41      .96 

37.9    9.1 

20.58    .14 

12.4     1.6 

18.9 

0.55     .91 

43.0    0.4 

12.30     .10 

3.4     1.9 

1 .73     .36 

35.9     1.6 

20.73     .16 

13.5    1.9 

28.9 

0.78  +.95 

43.6  -W.7 

12.52  +.99 

4.7  +1.4 

2.14  +.45 

34.3  -1.4 

20.93  +.99 

14.8  +1.4 

June  7.9 

1.05     .98 

44.4     1.0 

12.76     .96 

6.2     1.6 

2.63     .59 

33.0    1.0 

21.17     .95 

16.3     1.6 

,          17.9 

1.35     .31 

45.5     1.9 

13.04     .99 

7.9     1.7 

3.18     .58 

32.2    0.6 

21.44     .98 

18.0     1.7 

27.8 

1.67     .33 

46.9     1.4 

13.34     .30 

9.7     1.8 

3.79     .63 

31.8  -0.9 

21.72     .30 

19.7     1.8 

July  7.8 

2.00     .34 

48.4     1.6 

13.65     .91 

11.5     1.0 

4.44     .66 

31.9  +0.3 

22.03    .31 

21.5    1.8 

17.8 

2.34  4^.34 

50.1  -1-1.7 

13.96  +.39 

13.4  +1.9 

5.10  +.67 

32.4  +0.6 

22.35  +.39 

23.3  +1.8 

27.7 

2.67     .33 

51.9     1.8 

14.28    .31 

15.2     1.6 

5.77     .66 

33.4     1.9 

22.66     .31 

25.1     1.7 

Aug.  6.7 

3.00     .39 

53.8     1.9 

14.59     .30 

17.0     1.7 

6.43     .65 

34.8    1.6 

22.97     .30 

26.8    1.6 

16.7 

3.:)0    .30 

55.6     1.0 

14.88     .98 

18.6     1.6 

7.07     .69 

36.6    9.0 

23.27     .90 

28.4     1.6 

26.7 

3.59     .97 

57.5     1.8 

15.15     .96 

20.1     1.4 

7.67     .06 

38.8     9.3 

23.55     .97 

29.9    1.3 

Sept.  5.6 

3.85  •I-.95 

59.3  4^1.7 

15.40  4-.94 

21.4  +1.9 

8.23  +.53 

41.3  +9.6 

23.80  +.95 

31.1  +1.1 

15.6 

4.08     .99 

61.0     1.6 

15.63     .91 

22.5     1.0 

8  73     .47 

44.0    9.9 

24.04     .99 

32.1     0.9 

25.6 

4.28     .18 

62.6     1.5 

15.82     .18 

23.3     0.7 

9.18     .49 

47.0     3.0 

24.25     .19 

33.0    0.7 

Oot.    6.6 

4.45    .15 

64.0     1.4 

15.98     .15 

24.0    0.5 

9.55     .34 

50.1     3.9 

24.42     .16 

33.5    0.5 

15.5 

4.59    .19 

65.3     1.9 

16.12    .19 

24.4     0.3 

9.85     .96 

53.3     3.9 

24.57     .13 

33.9    0.8 

i          25.5 

4.69  -l-.OQ 

66.4  +1.0 

16.22  +.00 

24.6  -H.l 

10.08  +.10 

56.6  +3.9 

24.69  +.10 

34.1  +0.1 

Nov.  4.5 

4.76    .06 

67.4     0.9 

I6.2!l     .06 

24.7    0.0 

10.22    .10 

59.8    3.1 

24.78    .07 

34.1  -0.1 

14.4 

4.80  +.03 

68.2    0.7 

16.34  +.03 

24.6  -0.9 

10.29  +.09 

62.9     3.0 

24.84     .04 

34.0    0.9 

24.4 

4.82     .00 

68.8    0.5 

16.35    .00 

24.3    0.3 

10.26  -.07 

65.8    9.8 

24.87  +.09 

33.7    0.3 

Dec.  4.4 

4.80  -.03 

69.2    0.3 

16.34  -.03 

24.0     0.4 

• 

10.15    .15 

68.5    9.6 

24.87  -.01 

33.3     0.4 

14.4 

4.75  -.06 

69.4  40.1 

16.30  -.05 

23.6  -0.4 

9.96  -.93 

70.8  +9.9 

24.84  -.04 

32.9  -0.8 

24.3 

4.68     .00 

69.5    0.0 

16.24     .07 

o:i.  1    0.5 

9.69     .90 

72.8     1.7 

24.80    .07 

32.4     0.8 

.14.3 

4.58  -.11 

69.4  -0.9 

16.15  -.09 

'Z'2M  -0.5 

9.36  -.37 

74.3  +1.9 

24.71  -.09 

31.9-0.6, 
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« 
APPAKEMT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/Ceti. 

eCetj. 

48  Cepbei  (H.) 

C  Arietii. 

SolAr 
Dute. 

» 

1 



Rlffht 
AManakm. 

DeoUBatkm 

lUffht 

ASMMiOII. 

DMlfBfttlOB 

North, 

Bight 
Aaeenabm. 

DeelinAtUm 
North, 

Bluht 

DMUmtioB 
North, 

b     m 

2  87 

•     J 

+  2  46 

h     n 
2  56 

p       1 

+  3  39 

3    6 

+rt  19 

h     m 
3     8 

+20  38 

(DeeM,Z 

38.89  -.M 

99.9  -0.7 

• 
34.65  -.07 

^A  -0.7 

• 
31.19  -.50 

79.3  49J 

37.99  -.07 

95JB    OJ 

Jan.  9.3 

38.73    .10 

99.9    0.0 

34.57    .10 

38.9    0.0 

30.48    .00 

74.3     1.7 

37.84    .10 

95.7  -0.1 

19.2 

38.69    .19 

98.6    0.0 

34.46    .19 

37.6    OJ 

99.73     .00 

75.8     1.9 

37.73     .19 

95.6    OJ 

i         99.9 

38.49    .19 

98.1     0.6 

34.34     .19 

37.1     0.5 

98.89    .07 

76.7  40.9 

.37.60    .14 

95.8    OJ 

Feb.  8.9 

1 

38.35    .14 

97.7    0.4 

34.19    .14 

36.7    0.4 

98.00    JO 

77.0    0.0 

37.44     .10 

94.9    0.4 

1 

18.9 

38.91  -.14 

97.4 -OJ 

34.06  -.10 

36.4  -OJ 

97.09  -JO 

76.8  -0.0 

37.98  -.10 

94.5-0  J 

98.9 

36.07    .13 

97.9  -0.1 

33.90    .14 

36.9  -0.1 

96.91     .00 

75.9    1.1 

37.19    .10 

94.0    OJ 

Mat.  10. 1 

37.95    .11 

97.9    0.0 

33.76    .19 

36. 1     0  J 

95.39    .76 

74.6     IJ 

36.97     .14 

93.4    OJ 

1         90.1 

37.84    M 

97.3  40JO 

33.65    .10 

36.9  40J 

94.68    .05 

79.7    9.0 

36.84     .19 

99.9    OJ 

30.1 

^.rr    .06 

97.6    0.4 

33.56    .07 

36.4    0.4 

94.10    JO 

70.5    9.9 

36.74     .00 

99.4    0.4 

1 

Apr.  9.1 

37.74  -.00 

98.1  4O.0 

33.51  -JO 

36.9  4O.0 

93.68 -JO 

68.0  -0.0 

36.68  -.04 

99.0-0  J 

19.0 

37.74  4-.08 

98.9    0.0 

33.60  4'.01 

37.6    0.9 

93.44  -.15 

65.4    9.7 

36.65    .00 

91.7    OJ 

1         99.0 

37.79     .00 

99.8    1.0 

33.53    JO 

38.4     IJ 

93.39  •I-.04 

69.6    9.7 

36.68  4- JO 

91.6-0.1 

May  9.0 

37.89    .19 

30.9    1.0 

33.61     .10 

89.5     1.9 

93.53    .90 

69.9    9.0 

36.75    .10 

91.6  40.1 

19.0 

38.03    .10 

39.3     1.4 

33.73    .14 

40.7     IJ 

93.85    .09 

57.4    9.4 

36.88    .10 

91.8    OJ 

1         98.9 

38.91  +J0 

33.8  -FLO 

33.90  4.10 

49.9  +1 J 

94.36  4- JO 

55.0-9.9 

37.05  4.10 

99.9  40  J 

June  7.9 

38.43    M 

35.5    1.7 

34.10    JO 

43.8    1.7 

96.09    .74 

53.0    IJ 

37.96    J9 

99.9    OJ 

17.9 

38.68    .97 

37.3     1.0 

34.34     JO 

45.5    IJ 

95.83    J7 

51.3    IJ 

37.51     JO 

93.8    IJ 

97.8 

38.96    M 

39.9    1.0 

34.61     .90 

47.3     IJ 

96.75    J7 

50.0     1.0 

37.79    JO 

94.8    1.1 

July  7.8 

1 

39.96    .SO 

41.1     1.0 

34.90    J9 

49.1     IJ 

97.77  1.05 

49.9    OJ 

38.09    Jl 

96.0    IJ 

1 

17.8 

39.56  +.01 

43.0  -¥1.$ 

35.90  4- JO 

50.9  4-1.9 

98.8641.11 

48.8  -0.1 

38.41  4- JO 

97.4  4-1.4 

97.7 

39.87    .31 

44.7     1.7 

35.51     .91 

59.7     1.7 

99.99  1.14 

48.9  40.9 

38.74    Jl 

98.8    1.4 

Aug.  6.7 

40.18    .90 

46.4     1.0 

35.88    .91 

54.3     IJ 

31.15  1.15 

49.5    OJ 

39.07    Jl 

30.9    IJ 

16.7 

40.48    JO 

47.9     1.4 

36.19    .30 

55.8     1.4 

39.30  1.19 

50.6     1.9 

39.39    Jl 

31.7    IJ 

96.7 

40.76    Sff 

49.9    t.9 

36.49    .90 

57.1     IJ 

33.49  1.10 

69.1     1.7 

39.70    Jl 

33.9    1.4 

Sept  6.6 

41.03  -^M 

50.9  40.0 

36.69  4.90 

58.1  40  J 

34.4941.04 

53.9  49.1 

40.00  4- JO 

34.5  4-1 J 

15.6 

41.97     .» 

51.0    0.7 

36.94    J4 

58.9    OJ 

35.50    J7 

56.9    9.4 

40.98    J7 

36.8    1.9 

95.6 

41.49    .00 

51.6    0.4 

37.18    JO 

59.5    0.4 

36.49    J7 

5a8  9.7 

40.54     J4 

37.0    1.1 

Oct.    5.6 

41.68    .17 

51.8  40.9 

37.38    .19 

59.8  40  J 

37.95    .76 

61.7    3  J 

40.77     JO 

38.1     IJ 

15.5 

41.84     .10 

51.9-0.1 

37.56    .10 

508    OJ 

VfM    J4 

64.8    3J 

40.97     .19 

39.0    OJ 

95.5 

41.97  -I-.IO 

51.7-0.3 

37.71  4.14 

59.7 -OJ 

38.54  4  Jt 

68.1  43.3 

41.15  4-.10 

39.8  40.7 

Not.  4.5 

49.07     .00 

51.4     0.4 

37.83    .11 

59.3    0.4 

38.97    JO 

71.5     3.4 

41.99    .13 

40.5    OJ 

>          14.4 

49.14     .00 

50.9    0.0 

37.99    .00 

58.9    0.5 

39.95    .90 

74.9     3.4 

41.41     .10 

41.0    OJ 

94.4 

49.18  -l-.OO 

50.3    0.0 

37.98    .00 

58.3    OJ 

39.36  4-.00 

78.3     9.3 

41.49    .07 

41.4    0.4 

Hoc.   4.4 

49.19    .00 

49.6    0.7 

38.01  4.00 

57.6    0.7 

39.30  -.14 

81.5     3.1 

41.54  4-.09 

41.8    OJ 

14.4 

49.17  -.09 

48.9  -0.7 

38.01  -.09 

56.9-6.7 

:i9.08  -.31 

84.6  49.9 

41.55     .00 

41.9  40J 

94.3 

49.13     .00 

48.9    0.7 

37.98     M 

56.9    0.7 

38.69    .47 

87.9    9J 

41.53 -.04 

49.0  40.1 

34.3 

49  06  -.00 

47.5  -0.0 

37.91  -.00 1 

55.6  -0  J 

38.15  -.01 

89.5  49.0 

41.47  -.00 

49.0    OJ 
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m  P^riei. 

tEridani. 

6  Periai. 

yTaiiri. 

SoUr 
Date. 

Bifht 
AMenaloii. 

I>eelliuiiloii 
JTtfftt. 

Blffht 
Aaoenalim. 

DeoUnatioii 
South, 

Bight 
Aaoenalon. 

Kwrth. 

Siffht 
Aieenrion. 

DeoUnation 
JTorth, 

k     m 

8  16 

+49  28 

h     m 

8  27 

e       1 

~  9  49 

k     m 

8  85 

+47  24 

k     m 

8  40 

+28  46 

(Deo.30.4) 

• 

39.41  -.19 

99.8  -I-IJB 

47.79  -.07 

44*7  -1.9 

9.88  -.09 

96.7  +1.9 

60.17  -.06 

6.6+0.9 

Jan.   9.3 

39.97     .16 

30.9    9.9 

47.64     .09 

46.8    1.0 

9.76    .19 

96.8    1.0 

60.11     .06 

5.8  +0.1 

19.3 

39.08    .90 

31.7    0.6 

47.54     .19 

46.7    0.9 

9.61     .17 

97.7    0.7 

60.09    .11 

5.8    0.0 

39.3 

31.80    .S3 

39.1  49.9 

47.41     .14 

47.4     0.6 

9.41     .91 

98.9  +«.4 

59.89    .14 

5.8  -9.1 

Feb.  8.9 

31.69    .95 

39.1  -6.9 

47.96    .16 

47.9    9.9 

9.18    .9« 

98.4    0.9 

59.74     .16 

5.6    OJB 

18.2 

31.36  -.96 

31.7-0.6 

47.10  -.16 

48.1  -9.1 

8.94 -.95 

98.1  -0.4 

59.57  -.17 

6.3  -0.9 

98.9 

31.10    .95 

31.0    0.9 

46.93    .16 

48.1  +0.9 

8.68    M 

97.6    0.7 

59.40    .17 

4.9    0.4 

Mar.  10.9 

30.86    .96 

99.9    1.9 

46.78    .16 

47.8    0.4 

8.44     M 

96.8    1.0 

59.93    .16 

4.4    0.5 

90.1 

30.65    .19 

98.6    1.4 

46.63    .19 

47.3    9.7 

&93    .96 

95.6    1.9 

59.08    .14 

3.9    0.6 

30.1 

30.48    .14 

97.1     1.9 

46.51     .16 

46.4    0.9 

&05    A% 

94.3    1.4 

68.95    .11 

3.4    0.6 

Apr.  9.1 

30.36  -.69 

95.4  -1.7 

46.43  -.97 

45.4  +1.9 

7M  -.19 

99.8  -1.6 

58.85  -.97 

9.9-0.6 

19.1 

30.30  -.09 

93.7    1.7 

46.38  -.69 

44.1     1.4 

7.84  -.04 

91.3    1.6 

58.80  -.03 

9.5    0.4 

99.0 

30.31  +.66 

99.0    1.6 

46.37  +.61 

49.5    1.9 

7.83  +.09 

19.7     1.6 

58.60  +.09 

9.1     0.9 

May  9.0 

30.39    .11 

90.4     1.6 

46.40    .69 

40.8    1.9 

7.88    J9 

18.9     1.4 

58.64     .07 

1.9  -0.1 

19.0 

30.54     .16 

19.0    1.9 

46.49    .11 

38.8    9.9 

8.00    .16 

16.8    1.9 

58.93    .19 

1.9  +0.1 

96.9 

30.75  •|..9« 

17.8  -1.1 

46!69  +.16 

36.8  49.1 

8.19  +.91 

15.7  -1.6 

59.08  +.17 

9.1  46.9 

June  7.9 

31.09    .99 

16.9    6.9 

46.79    .19 

34.6    9.9 

8.43    .97 

14.7     0.6 

59.97    .91 

9.4     9.4 

17.9 

31.35    .96 

16.9    9.6 

47.00    .91 

39.3    9JI 

8.73    .39 

14.1     0.6 

59.50    .94 

9.9    9.9 

97.9 

31.79     .96 

15.9  -9.9 

47.94    M 

30.0    9.9 

9.07    .96 

13.7  -6.9 

59.76    .96 

3.6    9.6 

July  7.8 

39.19    .41 

15.9  49J9 

47.60    .97 

97.8    9.1 

9.46     .96 

13.6  +0.1 

60.05    .90 

4.5    1.0 

17.8 

39.54  4-.49 

16.3  49<A 

47.79  +J6 

95.8  +9.0 

9.86  +.41 

13.8  49.4 

60.36  +.99 

5.6  +1.1 

97.8 

39.98    .44 

17.0    6J 

48.08    .99 

93.9    1.9 

10.97    .41 

14.3     0.9 

60.69    .93 

6.7     1.9 

Aug.  6.8 

33.43     .44 

17.9     1.1 

4^39     .96 

99.9    1.6 

10;70    .49 

15.1     9.9 

61.09    .93 

7.9     1.9 

16.7 

33.87     .49 

19.9    1.4 

48.69    .96 

90.7    1.9 

11.13     .43 

16.1     1.9 

61.35    .99 

9.1     1.9 

96.7 

34.30     .66 

90.7     1.6 

48.98    M 

19.7    6.9 

11.55     .49 

17.4     1.4 

61.68    .99 

10.4     1.9 

Sept.  6.7 

34.71  -I-.4B 

99.4  +1.9 

49.96  +.96 

18.9  +0.6 

11.96 +.40 

18.9  +1.6 

69.00  +.91 

11.6+1.9 

15.6 

35.10     .97 

94.9    9.9 

49.53    .96 

18.5  49.9 

19.35     .98 

90.5    1.7 

69.30    M 

19.8    1.1 

95.6 

36.46    .94 

96.9    9.1 

49.78    .99 

18.5  -0.9 

19.79     .95 

99.3    1.6 

69.58    .97 

13.9    1.1 

Oct.    5.6 

36.78    .91 

98.4    9J 

50.00    .91 

18.9    9.6 

13.06    .99 

94.9    1.9 

69.84     .96 

14.9    1.9 

15.6 

36.07    .97 

30.6    9.9 

50.90    .19 

19.5    9.6 

13.36    .99 

96.9    9.9 

63.08    M 

15.8    9.9 

95.5 

36.39 -1-^9 

39.8+9.9 

50.38  +.19 

90.5  -1.1 

13.63  +.95 

9a9+9.9 

63.30  4.90 

16.7  +0.6 

Nov.  4.5 

36.53    .19 

35.1     9.9 

50.59    .19 

91.6    1.9 

13.86    .90 

30.3    9.9 

63.48    .17 

17.4     0.7 

14.5 

36.69    .19 

37.3    9J 

60.63    .10 

93.0    1.4 

14.04     .16 

39.3    9.9 

63.63    .14 

laO     0.6 

94.5 

36.80    .91 

39.4    9.1 

50.71     .66 

94.4     1.6 

14.18    .11 

34.3    IJ 

63.75     .19 

16.6    0.6 

Deo.  4.4 

36.86  +.91 

41.4     1.9 

60.76  +.69 

95.9    1.6 

14.96    .06 

36.9    1.6 

63.84     .06 

19.1     6.4 

14.4 

36.86  -.09 

43.9  +1.7 

50.77    .00 

97.3  -1.4 

14.30  +.61 

37.9  +1.9 

63.68  +.09 

19.4  +9.9 

94.4 

36.81     .09 

44.8    1.4 

60.75  -.03 

98.7    1.9 

14.98  -.66 

39.5    1.4 

63.89  -.01 

19.7    9J 

34.4 

36.70  -.13 

46.1  +1.1 

50.69  -.07 

;     29.0-1.1 

14.90  -.16 

40.8  +1.9 

63.86  -.06 

19.9  +0.1 
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Mmb 

• 

r99l. 

y  Eridui. 

yTtiiri. 

tTawt 

SolBr 

DOB. 

Bi^t 

DmUbMIob 
JTorO. 

t 

Bicht 

BmUbaMob 

" — '»■ 

Bight 
Aiowwlwn. 

DeoUaOloB 
JTMilt 

Bight 
AfloenaloB. 

DMUBBftiOB 

Mora. 

h     n 

3  47 

+8r  88 

8  52 

O          1 

—18  48 

h     n 

4  18 

+  15  21 

h     IB 

4  22 

+  18  56 

(Deo.30.4) 

16.75  -.« 

S7.6  4«.9 

• 
66.86  — .09 

74.'4  -1.9 

• 

35.46  -.01 

51.0  -9.9 

15.15  -.91 

18.8    0.0 

Jan.  9.3 

16.69    M 

38.1     9.4 

66.80    .00 

75.8     1.9 

35.43     .09 

50.8    9.9 

16.13     .09 

18.8    0.0 

19.3 

16.59    .11 

38.4     0.9 

66.70    .11 

76.9     1.9 

35.36    .00 

50.6     9J9 

15.06    M 

18.7  -9.1 

99.3 

16.45    .15 

:<8.6  4«.l 

56.57    .14 

77.8    9.7 

35.26    .19 

50.3    0.9 

14.96     .19 

18.6    0.1 

Ft5l».  8.3 

16.98    .17 

38.6  -0.1 

56.42    .19 

78.4     9.9 

35.12    .14 

50.1     0.9 

14.83    .19 

18.5    0.1 

18.2 

16.10  -.19 

38.4-6.9 

56.26  -.17 

78.8  -0.9 

34.97  -.19 

49.9  -0.9 

14.67  -.19 

18.3  -0.9 

28.9 

15.91     .19 

38.0    9.6 

66.08    .17 

78.8  4«.l 

34.80     .17 

49.7    9.9 

14.50    .17 

18.1     9.9 

Mar.  10.9 

15.73    .16 

37  4     0.9 

55.91     .19 

78.5    9.4 

34.63    .19 

49.4     9.9 

14.33     .17 

17.9     9.9 

20.9 

15.56     .19 

36.7    9.7 

56.75    .19 

77.9     0.7 

34.47     .19 

49.3    9.9 

14.16     .19 

17.7     9.9 

.30.1 

15.41     .19 

36.0    0.9 

56.62    .19 

77.1     1.0 

34.33     .19 

49.1  -0.1 

14.01     .19 

17.4     9J9 

Apr.  9.1 

16.31  -.09 

36.9 -M 

65.51  -.09 

75.0  41.3 

34.22  -.09 

49.0     0.9 

1.3.90  -.10 

17.2  -9.9 

10. 1 

15.24  -.94 

34.4    9.9 

56.43     .09 

74.6    1.9 

34.15    .09 

49.0  49.1 

13.81     .09 

17.1  Hl.l 

90.0 

15.23  ••-.91 

33.6    0.7 

55.40  -.01 

79.8     1.9 

34.11  -.01 

49.2    0.9 

13.7?  -.99 

17.0     0.0 

Mmy  9.0 

16.27    .09 

33.0    9.9 

65.41  4.09 

71.0    9.9 

34.12  4.04 

49.4     9.9 

13.77  4.93 

17.1  40.1 

19.0 

15.36    .19 

39.5    0.4 

56.47     .09 

68.9    9.1 

34.18    .09 

49.8    0.6 

13.83     J9 

17.3     0.9 

99.0 

15.51  -i-.n 

32.2-9.9 

55.57  4.19 

66.7  49.9 

34.99  4.13 

60.4  49.9 

IZM  4.19 

17.6  40.4 

June  7.9 

15.70    J91 

32.0    0.0 

65.72    .17 

64.3    9.4 

34.44     a7 

51.1     0.9 

14.07     .17 

16.1     0.6 

17.9 

15.94     M 

32.1  -M.9 

66.90     .91 

69.0    9.4 

34.63    .91 

52.0    9J 

14.26     .91 

18.7     0.7 

27.9 

16.21     .90 

32.4    0.4 

66.13     M 

50.6    9.9 

34.86    .94 

53.0     1.0 

14.48     .94 

19.4     0.9 

Jaly  73 

16.52    .39 

32.9    0.9 

66.38    .99 

57.3    9.9 

35.11     M 

54.0    1.1 

14.74     .97 

20.3     0.9 

17.8 

16M -^JBi 

33.6  4«.9 

66.65  4.99 

55.1  46.1 

35.39  4  J9 

55.9  41.9 

15.02  -I'M 

21.3+1.9 

27.8 

17.19    J» 

34.4    OJ 

66.94     .99 

53.1     1.9 

35.60    .99 

66.4     1.9 

15.32    .H 

22.3     1.9 

Aug.  6.8 

17.54     J» 

S6.4     1.0 

57.24     .90 

61.3     1.9 

36.00    .91 

57.6    1.9 

15.63     .99 

23.3     1.9 

16.7 

17.90    M 

36.5    1.1 

67.55    .99 

49.9     1.9 

36.31     .31 

58.7    1.1 

15.96    .91 

24.4     1.0 

28.7 

18.25    .94 

37.7    1.9 

57.85    .90 

48.8    9.9 

36.62    .31 

60.8    1.9 

16.27     .99 

25.4     1.0 

Sept  6.7 

lafiO  ^.93 

30.0  ^1 J 

68.14  4-.99 

48.1  49.6 

36.93  4.99 

60.7  49.9 

16.60  4-.91 

26.3  40.9 

15.7 

18.91     Jl 

40.3    IJ 

68.42    St 

47.8  4«.l 

37.23    .99 

61.6    9.9 

16.80    .99 

27.1     0.9' 

1 

26.6 

19.22    M 

41.5    1.3 

66.68    .99 

47.8  -9.9 

37.52    .99 

62.3    0.9 

17.19    M 

27.8    0.7 

Oct    5.6 

19.50     M 

420)    1.9 

68.93    M 

48.3    9.9 

37.79    .99 

62.8    9.4 

17.47    .97 

28.4    0.9' 

15.6 

19.77    .95 

44.0    1.9 

59.16    Jti 

49.2    1.9 

38.04     .94 

63.2    9J 

17.74     .95 

98.0    0.4' 

1 

25.6 

20.00  •h.ta 

46.2  4-1.9 

69.35  4.19 

60.3  -1.9 

3&27  4Ji 

63.4  40.9 

17.98  4J9 

90.3  40.3 

Nov.  4.5 

20.20    .19 

46.4     1.1 

69.61     .19 

61.7     1.9 

38.48    .19 

6B.5  40.1 

18.20    M 

90.6    0.9 

14.5 

20.37    .19 

47.6    1.1 

69.65    .19 

63.3    1.7 

38.66    .19 

63.5    9.9 

18.39     .17 

99.7    0.1 1 

24.6 

20.51     .19 

48.6    1.9 

50.75    .09 

56.0    1.7 

38.80    .19 

63.4  -9.1 

18.65    .14 

99.8  40.1 , 

D©o.  4.4 

20.60    .97 

49.4    9.9 

69.89    .09 

56.8     1.7 

38.92    .19 

63.3    9.9 

18.67     .11 

99.9    0.0 

1 

14.4 

20.66  'l-.OS 

50.9  49.9 

59.80  4.00 

58.6  -1.7 

38.99  4.09 

63.9  -0.9 

18.76  4.99 

99.9    0.0, 

94.4 

20.67  -.91 

51.0    9.7 

59.85  -.09 ' 

60.2     14 

39.03  4.91 

63.0     0.9 

18.80  4.99 

99.0    0.0 

S4.4 

90.03  -.99 

51.6  40.6 

59.>!)l  -.09 

61.7  -1.4 

3!K09  -.99 

(i9.8  -9.9 

18.81  -.90  < 

99.9    0  0 

21 
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APPABENT  PLACES  FOB  THE  UPPEB  TftANSIT  AT  WASHINaTON. 

1 

Mean 
Solar 
Date. 

aTi 
{Aldeb 

luri. 

aran.) 

Deelinatlon 
North, 

a  CameiopardaiiB. 

4  An 

rigm. 

• 

11  Ortonii. 

BUht 
Aaoenslon. 

BUrht 
Aaceaaion. 

DeoUnation 
North, 

RlKht 
Aaoenaton. 

DeoUnatloo 

North, 

Sight 
AaoaiiBloii. 

DedinatkMi 
North, 

h     m 

4  29 

+  16  17 

h     m 

4  43 

+66      9 

h     m 

4  49 

+82  59 

h     n 

4  58 

+ 15*  16 

(Doc.30.4) 

• 

40.05  +.01 

23'.'8  -0.1 

8 

13.71  -.06 

31.4  +9.5 

8 

63.90  +.01 

38.2  +0.8 

a 
90.58  +.09 

7.3  -0.3 

Jan.  9.4 

40.03  -.04 

23.6    0.9 

13.61     .15 

33.8     9.9 

63.89  -.09 

39.0    0.7 

90.59  -.09 

7.1     0.9 

19.4 

39.97    .08 

23.5    0.9 

13.40     .95 

35.8     1.9 

63.84     .08 

39.6    0.6 

20.55    .00 

6.9     0  9 

29.4 

39.87    .11 

23.3    0.9 

13.11      .33 

37.6    1.5 

63.74     .19 

40.1     0  4 

90.47    .10 

6.7     0.9 

Feb.  8.3 

39.74     .14 

23.1     0.9 

12.74     .30 

38.8    1.0 

63.60     .10 

40.5    0.3 

90.36    .13 

6.6     0.1 

18.3 

39.69  -.10 

23.0  -0.9 

12.32  -.44 

39.7  +0.0 

63.42  -.18 

40.7  +0.1 

90.91  -.15 

6.4  -0.1 

28,2 

39.42    .17 

22.8    0.9 

11.87    .40 

40.0  +0.1 

63.23     M 

40.8  -0.1 

90.05    .17 

6.3    0.1 

Mar.  10.2 

39.25    .17 

22.6    0.9 

11.40     .46 

39.9  -0.4 

63.03    .90 

40.6    0.9 

19.68    .17 

6.2    0.1 

20.2 

39.09    .10 

22.4    0.9 

10.95     .43 

39.2    0.8 

62.83     .19 

40.3    0.4 

19.70     .10 

6.1  -0.1 

30.2 

38.94     .14 

22.3  -0.1 

10.54     .30 

38.2    J. 9 

52.65    .17 

39.9    0J» 

19.64     .15 

6.1     0.0 

Apr.  9.1 

38.82  -.11 

22.2    0.0 

10.18 -.39 

36.7  -1.0 

62.50  -.14 

39.3  -0.0 

19.40  -.19 

6.1     0.0 

19.1 

38.73    .07 

22.2    0.0 

9.90    .94 

34.9    1.9 

62.:)8    .00 

38.7    0.7 

19.30    .00 

6.1  +0.1 

29.1 

38.68  -.00 

22.2  40.1 

9.70     .14 

32.9    9.1 

62.31  -.05 

38.0    0.7 

19.93  -.00 

6.3    0.9 

May  9.1 

38.68  •l-.OO 

22.4     0.3 

9.61  -.04 

30.7    9.9 

62.28     .00 

37.3    0.7 

19.20    .00 

6.6    0.3 

19.0 

38.72    .07 

22.8    0.4 

9.62  +.00 

28.5    9.9 

52.31  +.05 

36.7    0.0 

10.22  +.04 

6.8    0.4 

29.0 

38.81  +.11 

23.2+0.5 

9.73  +.10 

26.3  -9.9 

62.39  +.11 

36.1  -0.5 

10.28  +.00 

7.3  +«.5 

Juue  8.0 

36.95    .10 

23.8    0.7 

0.94     .96 

24.1     9.1 

52.52     .10 

36.7    0.4 

19.39     .19 

7.9    0.0 

179 

39.12     M 

24.5    0.0 

10.25    .30 

22.1     1.9 

52.70     .90 

36.4     0.9 

19.64     .17 

8.6    0.7 

27.9 

39.34    .« 

25.4    0.0 

10.65    .44 

20.3     1.7 

62.93     .94 

35.2  -0.1 

19.73    .91 

0.4    0.0 

July  7.9 

39.58    .90 

26.4     1.0 

11.13     .51 

18.8    1.4 

63.19    .98 

35.2  +0.1 

19.96    .94 

10.3    0.0 

17.9 

39.86  +.90 

97.4  +1.0 

11.67  +.57 

17.6  -1.1 

53.48  +.31 

35.3  +0.9 

90.90  +.96 

11.2 +0J 

27.8 

40.15    .30 

28.4     1.1 

12.26    .01 

16.7    0.7 

53.80     .33 

35.6    0.3 

90.48    .96 

19.9    1.0 

Ang.  6.8 

40.45     .31 

29.5    1.1 

12.90    .05 

16.1  -0.4 

54.14     .34 

36.0    0.5 

90.77    .30 

13.1      0.9 

16.8 

40.77     .81 

30.6    1.0 

13.66    .07 

15.9    0.0 

54.48     .35 

36.5    0.0 

91.07     .31 

14.0    0.9 

26.8 

41.08    .31 

31.6    0.0 

14.24     .68 

16.1  +0.3 

54.84     .35 

37.1     04 

91.38    .31 

14.9    0.0 

Sept  6.7 

41.39 +.31 

32.4  -^0.0 

14.92  +.08 

16.6  +0.7 

55.19 +.35 

37.8  +0.7 

91.69  +.91 

15.6  4«4 

15.7 

41.70     .30 

33.2    0.7 

15.60     .07 

17.4     1.0 

55.55     .30 

38.5    0.7 

93.00    .30 

16.9    0.0 

25.7 

41.99     .00 

33.8    0.5 

16.27    .05 

18.6    1.3 

55.89     .34 

39.3    0.0 

92.30    .30 

16.6    0.4 

Oct.    5.6 

42.26     .97 

34.3    0.4 

16.90     .09 

20.1     1.6 

56.22    .38 

40.0     0.8 

22.50    .90 

16.9    0.9 

15.6 

42.64     .95 

34.6    0.3 

17.50     .58 

21.9    1.0 

56.54     .30 

408     0.8 

22.87    .97 

17.1  +«.l 

25.6 

42.78  +.93 

34.8  +0.1 

18.06  +.53 

24.0  +9.9 

56.84  +.98 

41.6  +0.0 

23.14  +J0 

17.1     0.0 

Nov.  4.6 

43.00     .91 

34.9    0.0 

18.56     .48 

26.2    9.4 

57. 1 1     .96 

42.5    0.8 

93.38    .93 

17.0  -0.1 

14.5 

43.20     .10 

34.9  -0.1 

18.98     .99 

28.7    9.5 

57.36     .93 

4.3.3    0.0 

23.60    .91 

16.8    0.9 

24.5 

43.36     .10 

34.8    0.1 

19.34     .31 

31.3    9  0 

57.57     .10 

44.2    0.8 

93.79     .18 

16.5    0.3 

Dec.   4.5 

43.49     .11 

34.7    0.1 

19.60     .99 

34.0    9.7 

57.74     .15 

45.0    0.8 

23.06    .14 

16.9    0.3 

14.5 

43.59  +.07 

34.5  H>.9 

19.77  +.19 

36.7  +9.6 

57.HG  +.10 

45.8  +0.8 

24.07  +.10 

16.0  -0.3  • 

24.4 

43.64  +.03 

34.3    0.9 

19.83  +.01 

30.4     95 

57.94  +.05 

4<i.6    0.8 

24.15  +.00 

15.7    0.3 1 

1 

31.4 

4:?.65  -.01 

34.2  -0.9 

19  79  -.09 

41.8  +9.4 

57 1>7     .00 

47.4  +0.8 

24.19     .00 

15.4  -0.3 

JflXED  STARS,  1891. 
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1 

APPABENT  PLACES  FOB  THE  UPPBB  TEANBIT  AT  WA8HIKGT0H. 
•1 

Mmb 
SoUr 
D»U. 

1 

a  Aarim. 
(Cmp^Uk.) 

fi  Orionii. 

(Riga.) 

p  Tanri. 

Oroooiibridfo  066. 

Rlghi 
AaeensloB. 

DmUbUIm 
ITorfA. 

Rlsht 

DeeUoAtion 

89Utk. 

Bicht 
Aaoenalon. 

Deelinatlon 
Korth, 

Right 
▲floenaion. 

l>MUlUltiOD 

JTorU. 

1 

h     m 

5    8 

+45  53 

h     n 

5    9 

0       « 

-  8  19 

h     m 

5  19 

+28  30 

5  25 

+74  58 

(Dec.aO.4) 

• 

38.59  -^M 

15.9  4-l.S 

18.32  4-.0I 

42.8  -1.5 

• 

24.32  4.04 

55'.8  40.5 

• 

11.93-  .01 

19.5  49.9 ! 

Jan.   (1.4 

38.59  -.«3 

17.4     1.4 

18.39  -.M 

44.3     1.4 

24..35    .00 

66.4    0.5 

11.86    .15 

22.4    9.7  { 

10.4 

.38.54     .06 

18.7     1.9 

18.28    .06 

45.6    1.9 

24.33  -.05 

56.9    0.4 

11.62    .31 

25.1     9.5 

«).4 

38.42     .14 

19.8     1.0 

18.19    .10 

46.7     1.0 

24.26     .00 

57.3     0.4 

11.24     .45 

27.4    9.9 

Feb.   8.:i 

38.26     .18 

20.7    0.6 

18.08    .13 

47.6    0.7 

24.14     .13 

57.6    0.3 

10.72    .57 

29.4     1.7 

18.3 

38.05  -.98 

21.4  40.6 

17.93  -.16 

48.1  -0.6 

23.99  -.16 

57.9  40.9 

10.10- .06 

.30.8  41.9 

*^.:) 

37.82     .94 

21.7  4#.9 

17.76    .17 

48.5  -«.9 

23.82     .10 

58.0  40.1 

9.39     .79 

31^     0.7 

MarJO.'i 

37.57     .95 

21.7-0.1 

17.58    .16 

48.6    0.0 

23.63     .19 

58.1     0.0 

8.65    .75 

32.3  40.9 

.  «).« 

37.:^^   .94 

21.5    0.4 

17.41     .17 

48.4  44.3 

23.44     .18 

580 -«.l 

7.90     .74 

.32.2  -0.4 

30.2 

37.09     .99 

20.9    0.7 

17.24     .16 

48.0    0  5 

23.26    .17 

57.8    0  9 

7.18     .60 

31.5     0.0 

|Apr.  9  9 

36.89  -.19 

20.1  -0.9 

17.09  -.14 

47.4  40.6 

23.09  -.15 

57.5  -0.3 

6.52-  .61 

.30.4  -1.4 

19.1 

36.72    .14 

10.1     1.1 

16.97     .11 

46.5     1.0 

22.96     .11 

57  1     0.4 

5.95    .51 

28.8     1.8 

89.1 

36.61     .09 

18.0     1.9 

16.88    .07 

45.4     1.9 

22.87    .07 

56.7    0.4 

5.50     .36 

26.9.    9.1 

May  9.1 

36.55  -.03 

16.7     1.9 

16.83  -.03 

44.0     1.4 

22.82  -.09 

66.3    0.4 

5.10     .94 

94.6    9.3 

19.1 

36.55  +.03 

15.4     1.9 

16.82  4-.01 

42.5     1.6 

22.82  4-.09 

55.9    0.4 

5.02-  .00 

22.2    9.5 

29.0 

36.61  4-.00 

14.1  -1.8 

16.86  4.06 

40.7  4-1.6 

22.87  4-.07 

55.6  -0.3 

5.0 14  .06 

19.7  -9.6 

June  8.0 

36.74     .1ft 

12.9    l.t 

16.94     .10 

38.9     1.9 

22.97    .19 

55.3     0.9 

5.15     .90 

17.1     9.5 

18.0 

36  92    .91 

11.8     1.9 

17.06    .14 

:I6.9    9.0 

23.11     .17 

55.1  -0.1 

5.44     .37 

14.6     9.4 

87.9 

37.16    .96 

10.8    0.9 

17.22    .16 

34.9     9.0 

23.30    .91 

55.1     0.0 

5.88    .50 

12.2     9.3 

July  7.9 

37.44     .30 

10.0    0.7 

17.41     .91 

32.9     9.0 

23.53     .94 

55.1  4«.l 

6.45     .68 

10.0     9.1 

17.9 

37.77  +J4 

9.3  -0  J 

17.63  4.93 

30.9  41.9 

23.78  -¥,97 

5.5.3  40.9 

7.144  .74 

8.0  -1.8 

27.9 

38.12    .37 

8.9    0.3 

17.88    M 

29.1     1.7 

24.07    .39 

55.5    0.3 

7.93     .64 

6.3     1.5 

Ang.  6.8 

38.51     .90 

8.7  -0.1 

iai4     .97 

27.4     1.5 

24.38    .39 

55.8    0.3 

a8l     .91 

4.9     1.9 

16.8 

38.91     .41 

8.6  40.1 

18.42     .98 

26.0     1.3 

24.70     .33 

56.2     0.4 

9.76     .97 

3.9    0.0 

26.8 

39.32    .41 

8.8    0.t 

18.71     .90 

24.8    1.0 

25.03    .34 

56.6    0.4 

10.76  1.09 

3.3  HI.4 

.Sopt  5.8 

39.75  -i-.Oi 

9.1  44.4 

19.00  4J6 

24.0  40.7 

25.:i7  4  J4 

57.1  40.4 

11.7941.04 

3.1     0.0 

'          15.7 

40.17     .41 

9.6     0.6 

19.30    M 

23.5  40.3 

25.71     .34 

57.6    0.4 

12.84  1.05 

3.2  40.4 

25.7 

40.58    .41 

10.3    0.7 

19.58    .98 

23.3  -«.l 

96.05    jn 

58.0     0.4 

13.88  1.04 

3.8    0.0 

Oct.    5.7 

40.99    .« 

11. 1     0.9 

19.86    .97 

23.6    0.4 

96.38    .39 

58.4    0.4 

14.91   1.01 

4.8     1.1 

15.6 

41.38    .60 

12.1     1.0 

20.13    .96 

24.2    tJ 

96.70    .31 

68.8    0.4 

15.90     .96 

6.1      1.5 

25.6 

41.74  +.9& 

13.2  41.9 

20.39  4.94 

25.1  «-l.l 

97.01  4.30 

59.2  40.4 

16.844  .90 

7.8  41.0 

Nov.  4.6 

42.09    .33 

14.4     1.3 

20.62    M 

26.4     1.3 

97.29    J7 

59.6    0.4 

17.70     .61 

9.9    9.9 

14.6 

42.40     .99 

16.8     1.4 

20.83    .19 

27.8    1.S 

97.56    M 

60.0    0.4 

18.46     .71 

12.2    9  5 

24.5 

42.67     M 

17.2    13 

21.01     .16 

29.4     14 

97.79     M 

60.4    0.4 

19.11     JO 

14.9    9.7 

Deo.  4.5 

1 

42.89    .19 

'-  18.8     1.6 

1 

21.16    .13 

31.1     1.7 

97.99    .19 

60.8    0.5 

19.63     .44 

17.7     9.9 

1 

'          14.5 

43.06  -f.U 

1 

20.3  41.6 

21.27  4.00 

32^  -1.7 

28.14  4.13 

61.3  4«J» 

10.004  .99 

20.6  43.0 

24.5 

43.17     .09 

;  21.9  1.6 

21.34  ^M 

34^    IM 

28.25    .09 

61.8    0.5 

90.2I-I-  .13 

1     23.6     9.9 

34.4  1  43.22  4.01 

23.4  41.4 

21.37     .00 

36.1  -1.6!  28.32  4  03 

62.3  40  5 

20,25-  .04 

26.5  49.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Orion  11. 

a  Leporis. 

e  Orionii. 

a  Colombs. 

Mean 
Solar 
Date. 

RlKbt 
Afloension. 

Declinatioo 
South. 

Right 
▲soenaion. 

Declination 
SotUh, 

Right 
Aacentlon. 

Deoliaatlon 
8<mth, 

Right 
Aaoenaioii. 

Beellnatiou 

Ii     m 

5  26 

0        * 

-  0  22 

h     m 

5  27 

O           1 

-17  53 

h     m 

5  30 

0          / 

-  1  16 

h     m 

5  35 

-34     7 

(D6C.30.4) 

8 

26.59  -^M 

49.5  -1.9 

8 

55.89  +.03 

64.6  -9.0 

8 

41.27  +.04 

19.5  -1.3 

a 
43.09     .00 

60. 1  -9.7 

Jan.   9.4 

26.62     .00 

50.7     I.I 

55.00  -.09 

66.6     1.9 

41.30     .00 

20.7     I.l 

43.07  -.06 

62.8    9.5 

19.4 

26.59  -.M 

51.7     0.9 

55.85     .06 

68.4     1.7 

4 1 .28  -.04 

21.8    0.0 

43.00     .00 

65.1     9.9, 

29.4 

26.53     .06 

52.5     0.7 

55.77     .10 

69.9     1.4 

41.21     .08 

22.7    0.8 

42.88     .14 

67.2     1.9 

Feb.  8.3 

26.42    .19 

53.2    0.6 

55.64     .14 

71.1     1.1 

41.11     .19 

23.4    0.6 

42.72     .18 

68.8     1.4 

18.3 

26.29  -.19 

63.7  -0.4 

55.49  -.17 

72.0  -0.7 

40.98  -.14 

23.9  -0.4 

42.53  -.91 

70.1  -1.0 

28.3 

26.13    .16 

54.0  -0.9 

55.32     .18 

72.6  -0.4 

40.82     .16 

24.2  -0.9 

42.31     .93 

70.9    0.6 

Mar.  1 0.3 

25.96    .17 

54.1     0.0 

55.12     .19 

72  8    0.0 

40.65     .17 

24.4    0.0 

42.07     .94 

71.2-0.1 

20.2 

25.79    .17 

54.1  +0.1 

54.93     .19 

72.7  +0.3 

40.48     .17 

24.3  +0.1 

41.83     .94 

71.1+0.3 

30.2 

25.62    .16 

53.8     0.3 

54.74     .18 

72.2    0.6 

40.31     .16 

24.1     0.3 

41.60    .9S 

70.6    0.8 

Apr.   9.2 

25.47  -.14 

53.4  +0.6 

54.57  -.16 

7 1 .4  +0.9 

40.16  -.14 

23.7  +0.6 

41.38 -.91 

69.6  +1.9 

19.1 

25.35    .11 

52.8    0.7 

54.43     .13 

70.3     1.9 

40.03     .11 

23. 1     0.7 

41.18     .18 

68.2     1.6 

•29.1 

25.25    .07 

52.0    0.9 

54.31     .00 

69.0     1.5 

39.93     .08 

22.3     0.9 

41.03     .14 

66.4     1.9 

May   9.1 

25.20  -.M 

51.1     1.0 

54.24     .05 

67.3     1.8 

39.87  -.04 

21.3     1.1 

40.91     .10 

64.3     9.9 

19.1 

25.18    .00 

50.0     1.9 

64.20  -.01 

65.4     9.0 

39.85     .00 

20.2     1.9 

40.a3  -.05 

61.9    9.5 

29.0 

25.21  +.0S 

48.7  +1.3 

54.21  +.03 

6:).3  +9.9 

39.H8  +.04 

18.9  +1.4 

40.80     .00 

59.2  +9.7 

Juno  8.0 

25.28     .00 

47.4     1.4 

54.26     .07 

61.1      9.3 

39.94     .08 

17.4     1.5 

40.82  +.04 

56.4    9.9! 

18.0 

25.39    .13 

45.9    1.5 

54.:)6     .11 

58.7    9.4 

40.05     .19 

15.9     1.6 

40.89     .00 

53.4     3.0 

28.0 

25.54     .17 

44.3     1.6 

54.49    .16 

56.3    9.4 

40.19     .16 

14.3     1.6 

41.01     .14 

50.4     3.0 , 

July  7.9 

25.72    .W 

42.7     1.6 

54.66     .19 

53.9     9.3 

40.37     .19 

12  7     1.6 

41.17     .18 

47.4     9.9 

17.9 

25.94  ^M 

41.1  +1.5 

54  87 +.99 

51.6  +9.9 

40.58  +.99 

11.1  +1.6 

41.37  +.99 

44.6  +9.7 

27.9 

26.18     .» 

39.6    1.4 

55.10     .94 

49.4     9.0 

40.82     .94 

9.6     1.5 

41.60     .95 

41.9     9.6 

Aug.  6.8 

26.44     .97 

:)8.2    i.a 

55.35     .96 

47.4     1.8 

41.08     .96 

8.2     1.3 

41.86     .97 

39.6    9.9' 

16.8 

26.71     .98 

37.0     1.1 

55.63     .96 

45.8     1.5 

41.35     .98 

6.9     1.1 

42.14     .90 

37.5     1.8  i 

26.8 

27.00     .99 

36.0    0.0 

56.91     .99 

44.4     1.9 

41.63     .99 

5.9     0.0 

42.45    .31 

:)5.9     1.3 

Sept  5.8 

27.29  +.99 

35.2  +9.6 

56.20  +.30 

43.5  +0.7 

4 1 .92  +.99 

5.1  +0.0 

42.76  +.39 

34.8  +0.8 

15.7 

27.58     .99 

34.8  +0.3 

56.50     .30 

43.0  +0.3 

42.21     .90 

4.6  +0.3 

43.09     .30 

«j4.«S  +0.3  t 

25.7 

27.87     .90 

34.6     0.0 

56.80     .99 

42.9  -0.9 

42.51     .99 

4.5    0.0 

43.41      .39 

34.3  -0.3  J 

Oct.    5.7 

28.16     .96 

34.7  -0.3 

57.09     .98 

.43.3    0.6 

42.79     .98 

4.6  -0.3 

43.73     .31 

34.8    0.8  1 

15.7 

28.44     .97 

35.1     0.5 

57.37     .97 

44.1     1.0 

43.07     .97 

5. 1     0.6 

44.04     .30 

35.9     1.3 

25.6 

28.71  ^-.96 

35.8  -0.8 

57.64  +M 

45.4  -1.4 

43.34  +.96 

5.8  -0.8 

44.33  +.98 

37.5  -1.8 

Nov.  4.6 

28.96     .94 

36.7     1.0 

57.88    .94 

47.0     1.7 

43.59     .94 

6.7     1.0 

44.60     .95 

39.6  9.9 : 

14.6 

29.18     .91 

37.8     1.9 

58.11     .91 

46.8     9.0 

43.82     .99 

7.9     1.9 

44.63     .99 

42.0    9.5' 

24.5 

29.38     .16 

39.0     K3 

58.30     .18 

50.9     9.9 

44.03     .19 

9.2     1.3 

45.03     .18 

44.7     9.8 

Dec.   4.5 

29.56    .15 

40.4     1.3 

58.46     .14 

53.2     9.3 

44.20     .16 

10.6     1.4 

45.19     .14 

« 

47.6     9.9 

N.5 

2'J.69  +.11 

41.7  -1.3 

58.58  +.10 

55.4  -9.9 

44.34  +.19 

12.0  -1.4 

45.31  +.00 

50.5  -9.9 

24.5 

29.78     .07 

43.0     1.9 

58.H(i  +.05 

57.6     9.1 

44.44     .07 

13.3     1.3 

45.38  +.04 

53.4     9.8 

34.4 

•i9.8:l  +.03 

44.2  -1.1     M.m    .00 

59.7  -1.9 

44.49  +.03 

14.6  -1.9 

45.39  -.01 

56.2  -4.6 
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AFPARBMT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WAHHINOTON. 

m  OrioBie. 

V  Orionio. 

29  Camelop.  (U.) 

ft  GemiDonim. 

Hmb 

SoUtf 
Dftte. 

Bight 

▲aoansloii. 

OeeUaaUoii 

Bight 
AacensioD. 

DecUiBAtioii 
yortk. 

Bight 
Aaoention. 

North. 

Right 
▲aoension. 

DeoliiiAtion 
North. 

b     m 

5  49 

+  7*23 

h     m 

6     1 

+  14  46 

b     n 
6     6 

+69  21 

b     m 
6   16 

+22  34 

(D6e.a0.5) 

• 

16.54  -¥.97 

1  L9  -«.8 

8 

91.97  4.08 

59'?  -0.4 

51.55  4.14 

99J  49.7 

99.39  4.10 

9.8    0.0 

Jan.  9.5 

16.59  -1^.08 

10.4     9.7 

91.33  4.04 

59.4     0.3 

51.64  4.09 

31.8    9.0 

99.40     .00 

9.9  40.1 

19.4 

16.59  -.« 

9.8    0.9 

91.35  -.01 

59.1     0.9 

51.60  -.19 

34.4     9.6 

99.44  4.01 

10.0    OJ 

99.4 

16.54     M 

9.9    0.5 

91.39    .00 

51.9     0.9 

51.44     .99 

36.8    9.3 

99.49  -.04 

10.3    OJ 

Feb.  8.4 

16.46    .10 

8.8    0.4 

91.94     .00 

51.8  -0.1 

51.16     .39 

39.0     9.0 

99.35    .09 

10.5     0.3 

18.4 

16.34  -.13 

8.5  H>.3 

91.19  -.13 

51.7     0.0 

50.78  -.41 

40.8  41.0 

99.94  -.13 

10.8  40  J 

98.3 

16.19    .15 

8.3  -9.1 

90.98    .15 

51.7     0.0 

50.34     .48 

49.9    1.1 

99.10    .16 

11.0     OJ 

Mar.  10.3 

16.09    .le 

8.9    9.0 

90.89    .17 

51.8  40.1 

49.83     .59 

43. 1     0.7 

91.93     .17 

11.3     OJ 

90.3 

15.85    .17 

8.9  -H).! 

90.64     .17 

51.8    0.1 

49.30    .63 

43.5  40.9 

91.75     .18 

11.4     0.1 

30.3 

15.68    .16 

8.4    0.9 

90.47     .10 

51.9    0.1 

48.77     M 

43.4  -0.3 

91.57     .18 

11.6  40.1 

Apr.   9.9 

15.53  -.14 

8.6 'H.3 

90.31  -.15 

59.1  40.1 

48.96  -.48 

49.8  -OJ 

91.40  -.10 

11.6    OJ 

19.9 

15.39    .19 

9.0    0.4 

90.17     .13 

59.9    0.9 

47.81     .49 

41.8     1.9 

91.95    .14 

11.6    OJ 

99.9 

15.99    .M 

9.4    0.6 

90.06     .10 

59.4    0.9 

47.49     .34 

40.4     1.0 

91.13     .11 

11.6    OJ 

May  9.9 

15.99    M 

10.0    0.9 

19.98    .00 

59.7     0.3 

47.13     .94 

38.6     IJ 

91.04     .07 

11.6    OJ 

19.1 

15.19  -.01 

10.6    0.7 

19.95  -.01 

53.0    0.3 

46.94     .14 

36.5    9.1 

90.99  -.09 

11.5    OJ 

99.1 

15.90  ^M 

11.4  40.8 

19.95  4.03 

5:1.4  40.4 

46.85  -.93 

34.3  -9.3 

90.99  4  J8 

11.5    OJ 

June  8.1 

15.96    .97 

19.3     0.9 

90.00    .07 

53.8     0.6 

46.87  4.08 

39.0     9.4 

91.03    .00 

11.5    OJ 

18.0 

15.36    .11 

13.3     1.9 

90.10    .11 

54.4     0.6 

47.01     .19 

99.6    9.4 

91.11     .10 

M.5  40.1 

98.0 

15.50    M 

14.4     i.l 

90.93    .15 

55.0     0.0 

47.96     .30 

97.9    9.3 

91.94     .14 

11.6     0.1 

Jaly  &0 

15.67    .19 

15.5     l.I 

90.40    .18 

55.6     0.0 

47.61     .39 

94.9    9 J 

91.40    .10 

11.7     0.1 

18.0 

15.87  ¥M 

16.6  41.1 

90.60  4.91 

56.3  40.7 

48.05  4.48 

99.8  -9.0 

91.60  4.91 

11.9  40.9 

97.9 

16.10     .94 

17.7     1.0 

90.89    .94 

56.9    0.0 

48.57     .50 

90.8    IJ 

91.89    .94 

19.1     OJ 

Aug.  6.9 

16.35    .96 

18.7    OJ 

91.08    .96 

57.6    0.0 

49.17     .08 

19.1     1.0 

99.08    M 

19.3    OJ 

16.9 

16.69    .97 

19.6    0.8 

91.35    .98 

58.1     0.5 

49.83     JO 

17.7     1.3 

99.36    M 

19.4     OJ 

96.8 

16.90    .99 

90.4    0.7 

91.63     .99 

58.C    0.4 

50.54     .73 

16.6     1.0 

99.65    JO 

19.6    0.1 

Sept.  6.8 

17.19  'I-.99 

91.0  40.5 

91.93  4.30 

59.0  40.3 

51.99  4.70 

15.7  -0.0 

99.96  4  Jl 

19.7  40.1 

15.8 

17.49    .30 

91.3  40.3 

99.94     .31 

59.3  40.8 

59.07     .78 

15.3  -0.3 

93.97    J9 

19.7    OJ 

95.8 

17.79    io 

91.5    0.0 

99.55    .31 

59.4    0.0 

59.86    .79 

15.9  40.1 

93.60    .33 

19.6  -0.1 

Oct.    5.7 

18.09    .30 

91.4  -0.9 

99.86    .31 

59.3  -0.1 

53.65    .79 

15.4     0.6 

93.99    J3 

19.5    0.1 

15.7 

18.38    .99 

91.1     0.4 

93.16    .30 

59.1     0.3 

54.44     .77 

16.1     0.0 

94.95    .39 

19.4    OJ 

95.7 

18.67  ••-.99 

90.6  -0.0 

93.46  4.99 

58.7  -0.4 

55.90  4.74 

17.1  41.1 

94.57  4  Jl 

19.1  -0.3 

Nov.  4.7 

ia94     .90 

19.9    0  7 

93.75    .98 

58.3    0.6 

55.99     .70 

18.4     \A 

94.88    JO 

11.8    OJ 

14.6 

19.19    .91 

19.1     0.8 

94.09    .96 

57.8    0.0 

56.60    .03 

90.1     IJ 

95.18    JO 

11.6    0J> 

94.6 

19.49    .91 

ia9    0.0 

94.97     .93 

57.9    0.0 

57.19    .56 

99.0    9.1 

95.45    .96 

11.3    OJ 

,Deo.  4.6 

19.69    .18 

17.3     0.9 

94.49     .90 

56.6     0.0 

57.70     .40 

94.3    9.4 

95.69    .93 

11.1     OJ 

14.5 

19.78  -l-.u 

16.3  -0.9 

94.67  4.10 

56.0  -0.5 

58.11  4J6 

96.8  44.6 

95.90  4.10 

10.9  -O.I  1 

94.5 

19.90    .10 

15.4     0.9 

94.81     .19 

55.0    0.5 

58.41     M 

99.4    9J 

96.07     .14 

10  8    OJ 

34.5 

19.98  +.05 

14.6  -0.0 

94.91  4.07 

55.1  -0.4 

58.58  4.11 

39.1  49.7 

96.19  4.99 

10.9  40.1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ill 

a  ArgtLB. 
(CanopusJ) 

Y  (xeminorum. 

a  Canii Major!  1. 
{Sinus,) 

eCaniaJ 

If  ajoris. 

Bigbt 
AaoonsioD. 

Deolinatfon 
South. 

Right 
Afloenaion. 

Declination 
North, 

Right 
▲acenalon. 

Declination 
South. 

Right 
Aaoenaion. 

DecUnatiox 
South. 

li     m 

6  21 

-52  37 

h     m 

6  31 

+ 16  29 

h     m 

6  40 

-16  33 

h     m 

6  54 

o 

-28  49 

(Doc.30.5) 

• 

33.81     .00 

If 

69.5  -3.4 

a 
25.23  +.11 

32.0  -0.4 

B 

21.39  +.10 

59.4  -9.3 

a 
21.32  +.09 

24'.'o  -9.9 

Jau.   9  5 

33.79  -.05 

72.9     3.9 

25.32     .07 

31.7     0.3 

21.46  +.05 

61.7    9.9 

21.40 +.05 

26.8    9.7 

19.4 

33.70     .19 

76.0    3.0 

25.37  +.09 

31.4     0  9 

21.48    .00 

63.8    9.0 

21.42    .00 

29.5    9.5 

29.4 

33.54     .10 

78.8    9.7 

25.36  -.03 

31.3  -0.1 

21.46  -.05 

65.7     1.7 

21.39 -.06 

31.9     9.3 

Feb.   8.4 

33.32    .94 

81.3     9.9 

25.31     .07 

31.3    0.0 

2\,:^9    .09 

67.3     1.5 

21. .30     .10 

34.1     9.0 

18.4 

33.05  -.99 

83.2  -1.7 

25.21  -.11 

31.3  +0.1 

21.28  -.13 

68.6  -1.9 

21.18 -.14 

35.9  -1.6 

28.3 

32.74     .33 

84.8    1.9 

25.08    .14 

31.4    0.1 

21.14     .16 

69.6    0.9 

21.02    .18 

37.3     1.9 

Mar.  10.3 

32.40     .35 

85.8    0.7 

24.93     .16 

31.6    0.1 

20.97     .18 

70.3    0.5 

20.82    .90 

38.3    0.8 

20.3 

32.04     .36 

86.2  -0.9 

24.76     .17 

31.7    0.9 

20.78     .10 

70.6  -0.9 

20.62    .99 

38.9  -0.4 

30.3 

31.68    .35 

86.2  +0.3 

24.58     .17 

31.9    0.9 

20.59    .19 

70.6  +0.1 

20.40    .99 

.39.1     0.0 

Apr.  9.2 

31.33  -.34 

85.6  +0.8 

24.42  -.16 

32.1  +0.9 

20.40  -.18 

70.4  +0.4 

20.18 -.91 

38.9  +0.4 

19.2 

31.01      .31 

84.6    1.3 

24.26     .14 

32.2    0.9 

20.23    .16 

69.8    0.7 

10.98     .19 

38.3     0.8 

29.2 

30.71     .97 

83.0    1.8 

24.14     .11 

32.4     0.9 

20.08     .14 

68.8    1.0 

19.80     .17 

37.3     1.9 

May  9.2 

30.46     .93 

81.0    9.9 

24.04     .07 

32.6    0.9 

19.96     .11 

67.7    1.3 

19.64     .14 

36.0     1^ 

19.1 

30.25    .18 

78.7    9.5 

23.99  -.03 

32.9    0.3 

19.87     .07 

66.2    1.5 

19.52    .10 

34.3     1.8 

29.1 

30.10  -.19 

76.0  +9.8 

23.97     .00 

33.2  +0.3 

19.82  -.03 

64.6  +1.7 

19.43  -.06 

32.4  +9.1 

Jane  8.1 

30.00  -.06 

73.0     3.1 

23.99  +.04 

33.5     0.3 

19.81  +.01 

62.7    1.9 

19.39  -.09 

30. 1     9.3 

18.0 

29.97     .00 

60.8     3.9 

24.06    .08 

33.8    0.4 

19.84     .05 

60.7    9.0 

19.39  +.09 

27.7     i'.O 

28.0 

30.00  '¥M 

66.5    3.3 

24.16     .19 

34.2    0.4 

19.91     .09 

58.6    9.1 

19.42    .06 

25.1     9.6 

Jnly  8.0 

30.09    .19 

63.2     3.3 

24.31     .16 

34.7     0.4 

20.01     .19 

56.4    9.1 

19.50     .10 

22.5    9.6 

18.0 

30.23  +.17 

59.9  +3.9 

24.48  +.19 

35.1  +0.4 

20.15 +.15 

54.3  +9.1 

19.62 +.13 

19.9  +9  6 

27.9 

30.44     .93 

56.8     3.0 

24.69     .99 

35.5    0.4 

20.32    .18 

52.3    9.0 

19.78    .17 

17.3     9.5 

Aag.  6.9 

30.69    .97 

5:J.9    9.7 

24.92     .94 

35.9    0.4 

20.52    Jil 

50.4     1.8 

19.96    .90 

15.0     9.3 

IG.9 

30.98    .33 

51.4     9.3 

25.18     .96 

36.3     0.3 

20.74     .93 

48.7     1.5 

20.18    .93 

12.8    9.0 

26.8 

31.32    .35 

49.2     1.8 

25.45    .98 

.36.6     0.9 

20.99     .95 

47.3     1.9 

20.43    .96 

11.0     1.6 

Sept.  6.8 

31.69  •I-.38 

47.6+1.3 

25.74  +.99 

:)6.7  +0.1 

21.26  +.97 

46.3  +0.8 

20.69  +.96 

9.6  +1.9 

15.8 

32.08    .40 

46.6    0.7 

26.04     .30 

36.8    0.0 

21.54     .98 

45.6  +0.4 

20.98    .99 

8.6    0.7 

25.8 

32.48    .41 

46.2  +0.1 

26.35    .31 

36.6  -0.9 

21.83    J9 

45.4    0.0 

21.28    .31 

8.2  +0.9 

Oct.    5.7 

32.90     .41 

46.4  H).6 

26.66    .39 

36.4    0.3 

22.12    .30 

45.6  -0.5 

21.60    .39 

8.2  -0.3 

15.7 

33.30    .40 

47.3     1.9 

26.98    .39 

:)6.0    0.4 

22.42    .80 

46.2    0.9 

21.91      .39 

8.8    0.8 

25.7 

33.70  •l>.38 

48.8  -1.8 

27.29  +.31 

35.6  -0.5 

22.72  +.99 

47.3  -1.3 

22.23  +.3i 

10.0  -1.3 

Nov.  4.7 

34.06    .35 

50.9    9.3 

27.60    .30 

35.0    0.6 

23.01     .98 

48.8    1.7 

22.54     .30 

11.6     1.8 

14.6 

34.39    .31 

53.4     9.8 

27.69    .98 

34.4    0.6 

23.28     .96 

50.0    9.0 

22.83    M 

13.6     9.9 

24.6 

34.67     .96 

56.4     3.1 

28.16    .96 

33.7    0.6 

23.54     .94 

52.7     9.9 

23.10    .95 

16.0     3.5 

Dec.  4.6 

34.90     .90 

59.7     3.3 

28.4 1     .93 

33. 1     0.6 

23.76    .91 

55.0    9.3 

23.34     .99 

18.7     ).8 

14  5 

35.06  -I-.IS 

63.1  -3.5 

28.62  +.19 

32.5  -0.6 

23.96  +.17 

57.4  -9.4 

23.55  +.18 

21.6-8.9 

24.5 

35.16 -l-.OO 

66.6     3.5 

28.80    .15 

32.0    0.4 

24.11     .13 

59.8    9.4 

23.71     .13 

24.5    9.9 

34.5 

35.19 -.01 

70.1  -3.4 

28.93  +.10 

31.6-0.3 

24.22  +.06 

62.1  -9.9 

23.82  +.00 

27.4  -4.8 
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APPARENT  PLACES  FOi:  THE  UPPER  TRANSIT  AT  WA8HINQ1X)N. 

Mesn 
Solsr 
Date. 

a  Cania . 
{Prot 

Bight 
Ascension. 

^inoris. 
^on,) 

DeolinRtlon 
NoHh. 

8  (teminorum. 
(PoUuz.) 

^Geminorum. 

1 
3UnBBMojori8(H.) 

Ri^ht 
Asoonsion. 

DeeUoAllon 
North. 

Right 
Aaoenslon. 

DeoUaatlon 
North, 

Bight 
Aneenrion. 

Declination 
North, 

h     m 

7  33 

+  5  30; 

h     m 

788 

+28   17 

h     m 

7  46 

o       $ 

+27    2 

h      m 

8     1 

+68**  47 

(Dec  30.5) 

s 
36.13  +.16 

17.2  -1.3 

S 

39.11  +.90 

20.9  +0.1 

• 

49.92  +.90 

51.5    0.0 

a 
69.64  +.44 

36.0  +9.9 

Jan.   9.5 

36.27     .13 

15.9     1.1 

39.28    .15 

21.1      0.3 

50.10     .16 

51.6  +0.9 

60.03     .33 

38.3     9.4 

19.5 

36.37     .07 

14.8     1.0 

39.40     .00 

21.4    0.4 

50.2:)    .10 

51.9     0.3 

60.:)0     .30 

40.8     9.6 

29.5 

36.42  +.03 

14.0     0.8 

39.47  +.04 

21.9    0.5 

60.:S0  +.04 

52.3     0.5 

C0.44  +.07 

43.5     9.6 

Feb.   8.4 

36.41  -.03 

13.2     0.6 

39.48  -.09 

22.5    0.6 

50.32  -.01 

52.9     0.6 

60.45  -.05 

46. 1     9.6  ' 

18.4 

36.36  -.07 

12.7  -0.4 

39.43  -.07 

2:5.2  +0.7 

50.29  -.06 

53  5  +0.7 

60.34  -.17 

48.7  +9.5  ' 

28.4 

36.27     .11 

12.4     0.3 

39.34     .11 

24.0     0.7 

50.20    .10 

54.2    0.7 

60.11     .98 

51.1     9.9 

Mar  10.3 

36.15     .13 

12.2  -0.1 

39.21     .14 

24.7    9.7 

50.08    .14 

54.9    0.7 

59.78    .36 

53.2     1.9' 

20.3 

36.00     .15 

12.1     0.0 

39.05    .17 

25.3     0.6 

49.93    .16 

55.5     0.6 

69.38    .43 

54.9     1.5 

30.3 

35.84     .16 

12.2  +0.1 

38.87     .18 

25.9    0.5 

49.76     .17 

56.1     0.5 

68.92    .47 

56.2     1.0 

,A/^-    9.3 

1 

35.68  -.16 

12.4  +0.9 

38.69  -.18 

26.3  +0.4 

49.59  -.17 

66.6  +0.4 

68.43  -.49 

57.0  +0.6 

'          19.2 

35.52     .15 

12.7    0.3 

38.52    .17 

26.6     0.9 

49.41     .16 

56.9    0.3 

67.94     .48 

57.4  +0.1 

29.2 

35.38     .13 

13.1     0.4 

38..36    .15 

26.8  4«.l 

49.25     .15 

67.2    0.9 

67.47     .45 

57.3  -0.4 

Miiy   9.2 

35.25     .11 

1.3.6     0.5 

38.22    .19 

26.8    0.0 

49.12    .19 

67.3  +0.1 

67.03     .41 

56.6    0.9 

19.2 

35.16     .06 

14.2     0.6 

38. 1 1     .09 

26.8  -0.1 

49.01     .09 

57.3    0.0 

66.65    .35 

55.6     1.3 

29.1 

35.10  -.05 

14.8  +0.7 

38.04  -.05 

26.6  -0.9 

48.93  -.06 

57.2  -0.1 

66.34  -.97 

54.1  -1.6 

Ju»M  8.1 

35.07  -.01 

15.6     0.8 

:«.00  -.01 

26.3    0.3 

48.89  -.09 

.57.0     0.9 

66.11     .18 

52.2     1.9 

18.1 

35.07  +.08 

16.4     0.6 

:«.0I  +.03 

26.0    0.4 

48.89  +.09 

56.7     0.3 

66.97  -.09 

50.1     9.9 

28.0 

35.11     .06 

17.2     0.8 

38.05     .07 

25.6     0.4 

48.93     .06 

56!4     0.4 

65.93     .00 

47.7     9.4 

Joly  8.0 

35.10     .09 

18.0     0.8 

38.14     .10 

25.1     0.5 

49.01     .09 

66.0     0.4 

55.98  +.10 

45.2    9.6 

18.0 

35  ^  +.13 

18.8  +0.8 

38.26  +.14 

24.6  -0.5 

49.12  +.13 

55.5  -0.5 

66.13  +.19 

42.6  -9.7 

28.0 

3f.43     .15 

19.6    0.7 

38.42    .17 

24.1     0.6 

49.27    .16 

65.0     0.5 

66.36    .38 

39.9    9.7 

A^rg.  6.9 

'>5.60     .18 

20.3     0.6 

38.61     .90 

23.5    0.6 

49.45    .10 

64.5    0.6 

66.69    .37 

37.2     9.6 

16.9 

i5.79     .90 

20.9     0.5 

38.83     .93 

22.9    0.6 

49.66    .99 

53.9    0.6 

67.10    .45 

34.6    9.5 

269 

36.00     .S3 

21.3     0.3 

39.07     .96 

22.2    0.7 

49.90    .93 

53.2    0.7 

67.59    .59 

:)2  2    9.4' 

1 

Sept.  -s.g 

36.24  +.95 

21.6  +0.1 

39.34  4-.96 

21.5-0.7 

50.16  +.97 

62.6  -0.7 

68.14  +.59 

25).8  -9.9 

15.8 

36  50    .97 

21.6  -O.I 

39.63    .30 

20.8    0.8 

6044     .90 

61.8    0.8 

58.76     .65 

27.7     9.0 

1         25.8 

36.78    .96 

21.4    0.3 

39.94     .39 

20.0     0.8 

60.75    .31 

60.9    0.8 

69.43     .69 

25.9     1.7 

lOct.    5.8 

37.06     .99 

20.9    0.6 

40.27     .34 

19.2    0.8 

51.07    .33 

60. 1     0.9 

60.15    .73 

24.4     1.4 

15.7 

37.37     .30 

20.2    0.8 

40  62     .35 

18.4     0.8 

61.41     .34 

49.2    9.9 

60.91      .76 

23.2     1.0 

25.7 

37.68  +.31 

19.2  -i.o 

40.97  +.35 

17.5  -0.8 

51.76  +.35 

48.3  -0.9 

61.69  +.78 

22.3  -0.6 

Nov.  4.7 

37.99     .31 

18.1     1.9 

41.32     .35 

16.7     0.8 

62.11     .35 

47.4    9.9 

62.47     .78 

21.9  -0.9  1 

14.7 

38.29    .30 

16.8    1.4 

41.67     ^ 

16.0     0.7 

62.46    .34 

46.6    0.8 

63.26     .77 

21.9+0.9, 

24.6 

:)8.59     .99 

16.4    1.5 

42.01     .33 

15.4    0.6 

62.60    .33 

46.8    0.7 

64.01     .73 

22.4     0.7 ' 

Dec.  4.6 

38.87     .97 

13.9    IJi 

42.34     .31 

14.9    0.4 

63.13    .31 

45.2    9.6 

64.72    .68 

23.3     1.1 

14.6 

39.12  +.94 

12.4  -1.5 

42.63  +.97 

14.6  -0.9 

63.43  +.98 

44.8  -0.9 

65.38  +.61 

24.0  +1.5 

24.6 

39.34     .90 

II. 0     1.4 

42.88    .93 

14.5    0.0 

.53.69    .94 

44.5  -0.1 

65.94     .59 

26.4     1.9 

34.5 

39.52  +.15 

9.6  -1.3 

43.10  +.19 

1     14.5  40.1 

53.91  +.19 

44.5  +0.1 

66.41  +.41 

1     28.5-19.9 

FIXED  STARS,  1891. 


329 


APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON'. 

15  ArglU  (p) 

If  Cancri. 

e  Hydra. 

lUrMBJ 

Majoria. 

Mmb 

Solar 

Right 
Aaoenakm. 

Dedlnatloii 
MorUL 

• 

Right 
Aaeeniloii. 

DteUnAtlon 

Right 
AaottialoD. 

DMlinaUon 
IfoftiL 

jl  ffff^ff»^i<w» 

Deelination 
North, 

h     m 
8     2 

-23  69 

h    o 
826 

+20*  48 

h     m 
8  40 

0        » 

+  6  48 

h     m 

8  51 

+48  27 

(Deo.SO.6) 

8 

54.65  -I-.17 

18.5  -9.8 

94.58  +.93 

40!4  -0.5 

8 

60.41  +.93 

651.1  -1.5 

a 
45.08  +.94 

65.3  +8.8 

Jan.  9.5 

64.81     .13 

91.3    9.7 

94.80    .10 

39.9-  0.4 

60.69    .18 

67.7     1.9 

45.39    .98 

66.3     1.1 

19.6 

54.91     .06 

94.0     9.8 

94.96     .14 

39.6  -0.9 

60.79     .14 

66.5    1.1 

45.64     .91 

67.5    1.4 

99.5 

54.96  -^M 

96.6    9.4 

95.07     .08 

39.6    8.0 

60.90    .C9 

65.5    0.9 

45.89    .14 

60.0    1.8 

Feb.  8.5 

54.95  -.09 

98.9    9.9 

95.13 +.09 

39.7  +0.9 

60.96  +.04 

64.8    0.6 

45.99  +.07 

70.8    1.7 

18.4 

54.90  -.07 

31.0  -1.0 

95.14  -.09 

40.0  +0.4 

60.98  -.01 

.    64.9-0.4 

45.96    .00 

79.6  +1.8 

98.4 

54.80    .11 

39.7    1.8 

95.09     .88 

40.4     0.5 

60.94     .05 

63.9    0.9 

45.99  -.07 

74.4     1.8 

Mar.  10.4 

54.67     .Ift 

34.1     1.9 

95.00     .10 

41.0    0.5 

60.87    .88 

63.7  -0.1 

45.89    .13 

76.9    1.7 

90.4 

54.61     .17 

35.1     8.8 

94.89    .19 

41.5    0.8 

60.77    .19 

63.7  +0.1 

45.66     .17 

77  9     1.6 

30.3 

54.33    .18 

35.8    0.5 

94.74     .15 

49.1     ^£ 

60.64     .14 

63.9    0.9 

45.47     .90 

79.4     1.3 

Apr.  9.3 

54.14  -.If 

36.1  -0.1 

94.59  -.16 

49.6  +0.5 

60.50  -.15 

64.1  +8.9 

45.95  -.99 

80.6  +1.8 

19.3 

53.95    .18 

36.1  +9.9 

94.43     .15 

43.9    0.5 

60.35    .15 

61.5    0.4 

45.09    .93 

81.5    0.7 

99.3 

53.77    .17 

35.7    0.8 

94.98    .14 

43.6    0.4 

60.90     .14 

64.9    0  5 

44.78    .S3 

89.0  +0.4 

May  9.9 

53.61     .18 

34.9    0.0 

94.14     .19 

43.9    0.9 

60.07    .19 

65.4    0.5 

44..'i6     .91 

89.9    0.0 

19.9 

53.47    .19 

33.8     1.9 

94.09    .11 

44.9    0.9 

59.95    .18 

65.9    0.8 

44.36     .10 

89.1  -0  3 

99.9 

53.35  -.10 

39.5  +1.5 

93.93  -.08 

44.4  +0.1 

59.86  -.08 

66.5  +8.6 

44.19 -.15 

81.7  -0.6 

June  8.1 

53.97     .07 

30.U     1.8 

93.86     M 

44.6    0.0 

59.79     .00 

67.1     0.8 

44.06     .11 

80.9    0.9 

18.1 

53.99  -.03 

99.0    9.0 

93.83  -.01 

44.6    0.0 

59.75  -.09 

67.8    0.6 

43.97     .07 

79.8    1.9 

98.1 

53.90    .00 

97.0    9.1 

9.3.84  +.08 

44.6  -0.1 

59.74     .00 

68.4    0.8 

43.99  -.03 

78.5     1.4 

July  8.1 

53.99  •I-.04 

94.8     9.9 

93.87    .05 

44.5    0.1 

59.76  +.03 

69.0    0.6 

43.99  +U» 

77.0     1.6 1 

18.0 

53.97  •I-.07 

99.6  +9.9 

93.94  +.08 

44.4  -0.9 

69.80  +.08 

69.6  +0.8 

43.96  +.07 

7.5.3  -1.8 

98.0 

5:1.36    .10 

90.3     9.9 

94.04     .11 

44.1     0.9 

69.88    .00 

70.9    0.5 

44.05     .11 

73.4     1.9 

Aug.  7.0 

53.48    .14 

18.9    9.1 

94.17     .14 

43.8    0.4 

59.98    .19 

70.6    0.4 

44.18     .15 

71.4     9.0 

17.0 

53.63    .17 

16.9     1.9 

94.34     .17 

43.3    0.5 

60.19    .15 

71.0    0.3 

44. .36     .90 

69.4    9.1 

90.9 

53.89    » 

14.4     1.8 

94.59     .90 

49.8    0.8 

60.98    .17 

71.1  +0.1 

44.58     .91 

67.3    9.1 

Sept  5.9 

54.03  ^sa 

13.0  +1.9 

94.74  +.93 

49.1  -0.7 

60.46  +.90 

71.1  -0.1 

44.84  +.96 

65.9  -9.1 

13.9 

54.97     M 

11.9    0.9 

94.98     .95 

41.4     0.8 

60.68    JO 

70.9     0.3 

45.14     .39 

63.1     9.0 

95.8 

54.54     .97 

11.9 +8.4 

95.95    .98 

40.4     0.0 

60.99    .95 

70.5    0.5 

45.48    .95 

61.1     1.9 

Oct.    5.8 

54.89    .90 

M.O    0.0 

95.54     .90 

39.4     1.0 

61.18    .97 

69.8    0.8 

45.85    .99 

59.9    1.8 

15.8 

55.13     .91 

1 1 .3  -0.5 

95.85     .99 

38.3    1.1 

61.47    .99 

68.9    1.8 

46.95     .41 

57.4     1.7! 

95.8 

55.44  +.99 

19.1  -1.0 

96.18  +.33 

37.1  -1.9 

61.77  +.91 

67.8  -1.9 

46.68  +.44 

55.8  -1.5 

Nov.  4.7 

55.76    .99 

13.4     1.5 

96.59    .94 

35.9    1.9 

69.06    .99 

66.4     1.4 

47.13     .45 

54.4     1.9 

14.7 

56.08    .91 

15.1      1.9 

96.86    .94 

34.6    1.9 

69.41     .99 

64.9    1.6 

47.60     .48 

63.3    8.0 

94.7 

56.40    .90 

17.9     9.9 

97.90    .93 

3:).4     1J9 

69.73    .99 

63.3    1.8 

48.06     .46 

69.5    8.8 

Deo.   4.7 

66.69    .90 

19.7     9.5 

97.53     .98 

39.9    1.1 

63.05    .91 

61.6    1.7 

48.59    .44 

59.1  -8.9 

14.6 

56.95 -i^JB 

99.3-9.7 

97.85  +.90 

31.9-0.9 

63.35  +-J8 

60.0  -1.8 

48.95  +.41 

69.0  +8.1 

94.0 

57.18    Jti 

95.1     9.8 

98.13    .97 

30.4    0.7 

63.69    .90 

58.4     1.5 

49.35     .37 

59.3    8.6 

34.6 

57.37  +.18 

98.0  -9.8 

98.37  +.99 

99.7  H).5 

6:i.86  +.99 

66.9  -1.4 

49.70  +..99 

63.0 +9  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff'UrBB 

Majoris. 

K  Caneri. 

t  Arffti. 

1  Draconis  (H.) 

Mean 
Solar 
Date. 

Bight 
AaoentioD. 

Declination 
North, 

Right 
Atoension. 

DeoUnatioD 
North, 

Right 
Aaoenaion. 

Dedlnatioo 
JSouih, 

Right 
AaoeDsioD. 

DeolinatioD 
North, 

h     m 

9    0 

+67  34 

h     m 

9     1 

o         / 

+  11     6 

h     m 

9  14 

-58  48 

h     m 

9  21 

+8f  48 

(Dec.30.6) 

•     8 

49.28  +.54 

29.9  +1.5 

8 

50.74  +.95 

26.0  -1.3 

8 

11.50 +.31 

46.9  -3.5 

8 

35.82+1.38 

19.2  +1.9 

Jan.  9.6 

49.78     .45 

31.6    1.9 

50.97     .91 

24.8    1.1 

11.78     JM 

50.5    3.6 

37.10   1.15 

21.3    93 

19.6 

50.18     .34 

33.8    9.3 

51.16    .16 

23.8    0.9 

11.97    .15 

54.2    3.7 

38.12     .88 

23.8    9.7 

29.5 

50.46     .S9 

36.2    9.5 

51.30    .11 

23.0    0.6 

12.09  +.07 

68.0    3.7 

38.86    .60 

26.6    9.9 

Feb.  8.5 

50.62  -I-.IO 

38.8    9.6 

51.39    .06 

22.5    0.4 

12.12  -.01 

61.7     3.6 

39.30+  M 

29.6    3.0 

18  5 

50.66  -.« 

41.4  +9.6 

51.42 +.01 

22.2  -0  9 

12.07  -.08 

65.3  -^.5 

39.42-  .03 

32.7  +3.0 

^.4 

50.68    .13 

44.0    9.5 

51.41  -.03 

22.0    0.0 

11.94    .15 

68.6    8.9 

39.23    .33 

35.7    9.9 

Mar.  10.4 

50.39    .S3 

46.5    9.3 

51.36    .07 

22.1  40.1 

11.75    .99 

71.7    9.9 

38.75    .61 

38.6    9.7 

20.4 

50.11     .39 

48.6    9.1 

51.27     .10 

92.3    0.9 

11.49    .97 

74.4    9.5 

38.02    .84 

41.2     94 

30.4 

49.76    .38 

50.7    1.7 

51.15     .19 

22.6    0.3 

11.20    .31 

76.7    9.0 

37.06  1.04 

43.4     9.0 

Apr.  9.3 

49.35  -.41 

52.2  +1.3 

51.02 -.14 

23.0  +0.4 

10.86  -.34 

78.5  -1.6 

35.94-l.lB 

45.2  +1.5 

19.3 

48.91     .44 

53.2    0.8 

50.88     .14 

23.4    0.5 

10.51     .36 

79.9    1.1 

34.70  1.97 

46.4     1.0 

29.3 

48.46     .44 

53.8  +0.3 

50.74     .14 

23.9    0.5 

10.14     .37 

80.8    0.6 

33.40  1.31 

47.2  +0.4 

May  9.3 

48.02    .49 

53.9  -<».9 

50.61     .13 

24.4    0.6 

9.77     .36 

61.1  -0.1 

32.08  1.30 

47.3  -<y.9 

19.2 

47.61      .39 

53.4     0.6 

50.49    .11 

24.9    0.5 

9.4 1     .35 

80.9  +0.4 

30.81   1.93 

46.8    0.7 

29.2 

47.25  -.84 

62.6  -I.l 

50.39  -.00 

25.4  +0.5 

9.07  -.33 

80.2  +0.9 

29.62-1.13 

45.8  -1.9 

June  8.2 

46.94     .97 

51.3    1.5 

50.31     .06 

25.9    0.5 

8.76     .30 

79.0    1.4 

28.55    .99 

44.4     1.7 

18.1 

46.70     .90 

49.6    1" 

50.26    .04 

26.4     0.4 

8.48     .96 

77.4     1.8 

27.64     .81 

42.4    9.1 

28.1 

46.53     .19 

47.5    9.9 

50.23  -.01 

26.8    0.4 

8.24     .91 

75.4    9.9 

26.92     .69 

40.0     9.5 

July  8.1 

46.45  -.04 

45.2    9.4 

50.23  +.09 

27.2    0.3 

8.05    .16 

73.0    9.5 

26.40    .41 

37.3     9.8 

18.1 

46.44  +.04 

42.6  -9.6 

50.26  +.04 

27.5  +0.3 

7.tfl  -.11 

70.3  +9.8 

26.10- .19 

34.3  -3.1 

2B.0 

46.52    .19 

39.9    9.0 

50.32    .07 

27.7    0.9 

7.83  -.05 

67.4     8.0 

26.02+  .04 

31.1     8.8 

Aug.  7.0 

46.69    .90 

37.0     9.9 

50.41     .10 

27.9  +0.1 

7.81  +.09 

64.3     3.0 

26.17    .96 

27.8     3.4 

17.0 

46.93     .98 

34.1     9  9 

50.53    .13 

27.9    0.0 

7.86    .06 

61.3    3.0 

26.55    .49 

24.4     8.4 

27.0 

47.25    .36 

31.2    9.9 

50.67     .16 

27.8  -0.9 

7.98    .15 

68.4    9.9 

27.15    .71 

21.0    3.3 

Sept.  6.9 

47.65  +.43 

28.4  -9.6 

50.85  +.19 

27.5  -0.4 

8.16  +.99 

55.6  +9.6 

27.97+  .99 

17.7  -8.9 

15.9 

48.12    M 

25.6    9.6 

51.05    .91 

27.0    0.6 

8.4 1     .98 

53.2    9.9 

28.99  1.19 

14.5     8.1 

25.9 

48.65    M 

23.1     9.4 

51.28    .94 

26.3    0.8 

6.72    .84 

51. 1     1.8 

30.20  1.30 

11.5    9.8 

Oct.   5.8 

49.25    .09 

20.8    9.9 

51.53    .96 

25.4     1.0 

9.10     .89 

49.6    1.8 

31.59  1.46 

8.8    9.5 

15.8 

49.90    .07 

18.7     1.9 

51.81     .99 

24.3    1.9 

9.52     .44 

48.6  +0.7 

33.13  1.60 

6.5     9.9 

25.8 

50.59  +.71 

17.0  -1.5 

52.11  +.31 

23.1  -1.4 

9.97  +.47 

48.2    0.0 

34.60+1.71 

4.6  -1.7 

Nov.  4.8 

51.31     .73 

15.6     1.1 

52.43     .39 

21.6    1.5 

10.46    .49 

48.4  -0.6 

36.56  1.70 

3.0     1.9 

14.7 

52.06    .75 

14.7    0.7 

52.76    .33 

20.1     1.6 

10.96    .50 

49.3    1.9 

38.38  1.83 

2.0    0.7 

24.7 

52.81     .74 

14.2  -0.9 

53.09    .83 

18.4     1.6 

11.45     .48 

50.9    1.8 

40.21   1.89 

1.6-0.9 

Deo,  4.7 

53.54     .79 

14.3  +41.9 

53.42    .89 

16.8    1.6 

11.92    .46 

53.0    9.4 

42.02  1.77 

1.7  +0.4 

14.7 

54.23  +.68 

14.8  +0.8 

5.3.74  +.30 

15.2  -1.5 

12.36  +.41 

55.7  -9.9 

43.75+1.06 

2.4  +0.9 

24.6 

54.87    .00 

15.9     1.9 

54.03     .98 

13.7     1.4 

12.75    .85 

58.8    8.3 

45.34  100 

3.6    1.5 

34.6 

55.43  +.58 

17.3  +1.7 

54.29  +.94 

12.4  -1.9 

13.08 +J9 

62.2  -8.6 

46.76+1.30 

5.4  +9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Mmb 

Solar 
Dftta. 


(Deo.30.6) 
Jan.  9.6 
19.0 
99.5 
Feb.  8.6 

16.5 
'^A 
H«r.  10.4 
90.4 
30.4 

Apr.  9.3 
19.3 
99.3 

May  9.3 
19.9 

99.9 
Jnne  8.9 

98.1 
Jttly  8.1 

18.1 
98.0 
Ang.  7.0 
17.0 
97.0 

Sept  6.9 
15.0 
95.9 

Oct.  5.8 
15.8 

95.8 
Nov.  4.8 
14.7 
94.7 
Doc.  4.7 

14.7 
94.6 
34.6 


a  Hydri 


Right 
▲aoMuion. 


h     m 

9  22 

3.94  ••>.« 
4.18  SI 
4.37  .17 
4.51  .19 
4.61     .07 

4.65  -••.« 
4.65  -.« 
4.61  .06 
4.53  .00 
4.49    .11 

4.30  -.13 
4.16  .14 
4.09  .14 
3.88  .13 
3.76    .19 

3.64  -.10 
3.55    .OS 

3.48  .06 
3.43    .04 

3.40  -.01 

3.41  +.01 

3.43  .04 

3.49  .07 
3.57    .10 

3.69  .13 

3.83  +.10 
4.00  .10 
4.90    .99 

4.44  M 

4.70  .97 

4.98 +J3 
5.99  .91 
5.61  .30 
5.93  .99 
6.96    .31 

6.57  +.30 
6.86  .97 
7.19 +.93 


DeoUnAtion 
South. 


o       / 

8  11 


II 


4.4  -9.3 

6.6  9.1 

8.7  9.0 

10.6  1.9 

19.4  1.7 

14.0-1.4 
15.9  1.1 
16.3  0.9 
17.1  0.0 
17.0    0.4 

17.8  -0.1 

17.9  +0.1 

17.7  0.3 
17.3    0.5 

16.8  0.0 

16.0  +0.8 

15.1  1.0 
14.1  1.1 
13.0    1.1 

11.8  1.9 

10.6  +1.9 
9.4  1 .9 
8.9  1.1 
7.1  1.0 
6.9     0.9 

5.4  +0.0 
5.0  +0.3 

4.8  0.0 

5.0  -0.3 

5.5  0.7 

0.4  -1.0 

7.6  1.4 

9.1  1.7 
11.0  IS 
13.0    9.1 

15.9  -9.9 

17.5  9.3 
19.8  -9.9 


d  UrsA  Majorit. 


t 


Right 
AacAAsiou. 


n     m 

9  24 

51.70  +.05 
59.30  .36 
59.80  .43 
53.17  .30 
53.41     .17 

53.51  +.03 
53.48  -.10 
5^.31  .91 
53.04  .39 
59.68     .40 

69.95  -.45 
51.76  .49 
51.95  .51 
50.74  .50 
50.95    .47 

49.80  -.41 
49.41     .30 

49.08  .99 
48.89  .91 
48.65    .13 

48.57  -.09 

48.58  +.00 
48.68  .15 
48.87  .94 
49.16     .33 

49.53  +.41 

49.98  .50 

50.59  .50 
51.13  .05 
51.89     .71 

59.56  +.70 
53.34  .90 
54.16     .83 

54.99  .63 
55.89     .81 

56.61  -i-.T? 
57.36     .70 

58.09  +.« 


DeoUnatioD 
North. 


+  70   18 


II 


94.7  +1.4 
96.4  1.9 
98.4     9.9 

30.8  9.5 
33.4     9.7 

36.9+9.0 

39.0  9.7 
41.6    9.0 

44.1  9.3 

46.3  9.0 

48.0  +1.5 

49.4  1.1 

50.9  04 

50.6  +0.1 

50.4  -0.4 

49.7  -0.9 

48.5  1.4 
47.0  1.0 
45.0  9.9 

49.6  9.5 

40.0  -9.7 
37.9  9.9 
34.9  3.0 
31.9    3.1 

98.1  3.1 

9o.O  -3.0 

99.0  9.9 

19.1  9.7 
16.4  9.5 
14.1     9.9 

19.0  -1.9 

10.4     1.4 

9.1     1.0 

8.4  -0.5 

8.1     0.0 

8.4  40.5 

9.9     1.1 

lO.G  fl.O 


6  Vnm  Majorii. 


Right 
▲aoMition. 


h     m 

9  25 


34.30  +.30 
34.67  .34 
34.98  .97 
35^    .90 

35.38  .19 

35.46  +.04 
35.46  -.09 

35.39  .10 
35.96  .15 
35.08    .90 

*34.87  -J3 
34.63  .95 
34.38  .95 
34.13    .94 

33.89  .99 

33.68 -.90 
33.50  .10 
33.36  .19 
33.96    .06 

33.90  -.09 

33.19  +.01 
33.93    .06 

33.31  .11 
33.44  .15 
33.69    .90 

33.84  +.95 
34.11  .99 
34.43  .34 
34.79  .38 
35.18    .41 

35.69  +.45 
36.08  .47 
36.56  .40 
37.06  .50 
37.55    .40 

38.03  +.40 
.18.48  .43 
38.89  +.38 


Declination 
North. 


+52  10 

/« 

10  7  +0.6 

90.6  1.0 

91.8  1.4 
93.3  1.7 
95.1     1.9 

97.1  +9.1 

99.9  9.1 
31.3  9.0 
33.9     1.9 

35.0  1.7 

:I6.6  +1.4 

37.8  1.1 
.38.7    0.7 

39.9  +0.3 

39.3  -0.1 

39.1  -0.5 

38.4  0.0 

37.4  IS 
Mi.l     1.5 

34.5  1.7 

39.7  -1.9 

30.6  9.1 
98.4  9.9 
96.0  9.4 
93.6  9.5 


91.1 
18.6 
16.9 
13.8 
11.6 


9.5 
9.4 
9.3 

9.1 


9.6  -1.0 
7.8    1.0 


6.3 
5.1 
4.4 


1.3 
1.0 
0.0 


4.0  -0.1 

4.1  +0.3 
4.6  +0.7 


ff  Laonia. 


Right 
Aaeeiwion. 


9  39 


• 

39.85 
40.13 
40.37 
40.56 
40.70 


J81 
.16 
.11 


40.78  +.05 
40.81     .00 

40.79  -.04 
40.73  .06 
40.63     .11 


40.51 
40.38 
40.93 
40.09 
39.96 

39.84 
39.74 
39.66 
39.60 
39.58 


-.13 
.14 
.14 
.14 
.13 

-.11 

.00 

.06 

.04 

-.01 


Deelinalion 
North. 


+24    16 


II 


39.58  +.01 
39.60  .04 
39.66  .07 
39.75  .10 
:)9.87    .13 

40.01  +.10 
40.19  .19 
40.40  .93 
40.65  .90 
40.99     .99 

41.93  +.31 
41.56  .33 
41.90  JB 
49.96  .30 
49.69    .30 


49.98 
43.39     .» 
43.69  +  JO ! 


39.1  -0.8 
31.4  OS 
31.0  -OJ 
30.9    0.0 

31.0  +0.3 

31.5+0.5 

39.1  0.7 
39.9    0.8 

33.8  0.0 

34.7  0.0 

35.6  49.9 
36.4     0.8 

37.9  0.7 
37.9    0.6 

38.4  0.4 

38.8  +9.3 
39.0  +0.1 
39.0  0.0 
39.0-0  J 
.38.7     0.3 

38.3  -0.5 

37.8  0.0 
37.0     0.8 

36.9  OS 
35.9    1.1 

34.0  -Ijl 

39.7  1.4 1 
31.3     1.5 

99.7  1.0 

98.0  1.7 

96.3  -1.8 
94J»    iS 

99.8  1.7 

91.1  IS 

19.5  1.5 

18.1  -1.9 

16.9  1.0 
16.0  -0.7 
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I 

APPAKRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SoUr 
Date. 

fi  Leonis. 

a  LeoniB. 

32  Ursa 

M&jorU. 

>'*  Leonis. 

Right 
Afloension. 

DeeliiiAtion 
Korik. 

Bight 
Asoension. 

Declination 

Right 
Aae6nsion. 

Doolination 
Hortk. 

Right 
Aaoension. 

DeoIiiMtioD 
North. 

h     m 

9  46 

+26  30 

h     m 

10    2 

+ 12  29 

h      in 

10  10 

+65^  38 

h     m 

10  13 

+20  23 

(Deo.30.6) 

s 
33.85  +.31 

70.7  -0.8 

8 

33.8i)  +.99 

60.V  -1.6 

s 
7.70  +.60 

57.0  +0.7 

• 

57.62  +.39 

.33''3  -1.3 

Jan.  9.G 

34.14     .87 

70. 1     0.5 

34.17     .96 

59.3     1.3 

8.27     .64 

58.0     1.9 

57.92     .98 

32.2    1.0 

19.6 

34.39     .99 

69.8  -O.I 

34.42     .99 

58.2     1.0 

8.78    .45 

59.4     1.7 

58.19     .94 

31.4     0.6 

99.G 

34.59     .17 

69.8  +0.9 

34.61     .17 

57.3     0.8 

9.18    .35 

61.3    9.1 

58.40     .19 

:J0.9  -6.3 

Feb.  8.5 

34.74     .19 

• 

70. 1     0.4 

.34.76     .19 

56.6    0.5 

9.49     Sb 

63.6    9.4 

58.57     .14 

30.7     0.0 

18.5 

34.83  +.06 

70.6  +0.6 

34.86  +.07 

56.3-0.9 

9.69  +.14 

66.1  +8.6 

58.69  +.00 

30.8  +0.9 

38.5 

34.87  +.01 

71.3    0.8 

34.91  +.03 

56.2    0.0 

9.77  +.03 

68.7    9.7 

58.75  +.04 

31.2    0.4 

Mar.  10.5 

34.85  -.04 

72.2     0.9 

34.91  -.09 

56.3  +0J> 

9.75  -.07 

71.4     9.6 

58.77     .00 

31.7    0.6 

^.4 

34.80    .06 

73.2     1.0 

.34.88    .06 

56.6    0.4 

9.6:)     .16 

74.0    9.5 

58.75  -.04 

32.4     0.8 

ao.4 

34.70    .11 

74.3     1.0 

34.80     .06 

57.0    05 

9.42    .94 

76.4     9.3 

58.68    .07 

33.2     0.8 

Apr.  9.4 

34.59  -.13 

75.3  +1.0 

34.71  -.10 

.    57.5  +0.6 

9.14  -.30 

78.6  +«.0 

58.59  -.10 

34.1  +0.9 

19.3 

34.45    .14 

76.2    0.9 

34.60     .19 

58.1     0.6 

8.80     .35 

80.4     1.6 

58.48     .19 

35.0    0.9 

29.3 

34.30     .16 

77. 1     0.8 

34.47     .19 

58.7    0.6 

8.43     .38 

81.8    1.1 

58.36     .13 

35.8    0.8 

May  9.3 

34.16    .14 

77.8    0.6 

34.35    .19 

59.4     0.6 

8.04     .38 

82.7    0.6 

58.23     .13 

36.6    0.7 

19.3 

34.02    .13 

78.3    0.4 

34.23     .19 

60.0    0.6 

7.65     .38 

ai.l  +0.9 

58.11     .19 

37.3    0.6 

39.2 

33.90  -.11 

78.7  +0.3 

34.12 -.U 

60.5  +0.6 

7.28  -.36 

83.0  -6.3 

57.99  -.11 

37.8  +0.5 

Jane  8.2 

33.79    .00 

78.9  +0.1 

34.02    .09 

61.0    0.6 

6.93    .33 

82.5    0.8 

57.88    .10 

38.2    0.3 

18.2 

33  70    .07 

78.9  -O.I 

33.94     .07 

61.5    0.4 

6.61     .99 

81.4     1.9 

57.79     .08 

38.5  +0.9 

28.2 

33.64     .05 

78.8    0.9 

33.87     .05 

61.8     0.3 

6.35     .94 

80.0    1.6 

57.72     .06 

38.6    0.0 

July  8.1 

33.61  -.09 

78.4     0.4 

33.83     .03 

62.1     0.9 

6.14     .16 

78.2    9.0 

57.67     .04 

.38.6  -0  1 

18.1 

33.60  +.01 

77.9  -0.6 

33.81  -.01 

62.3  +0.1 

5.99  -.11 

75.9  -8.4 

57.64  -.01 

38.4  H>.9 

28.1 

33.62     .04 

77.2     0.7 

33.82  +.09 

62.4    0.0 

5.91  -.05 

73.4     9.6 

57.64  +.01 

38.1     0.4 

Aug.  7.0 

33.67     .07 

76.4     0.9 

33.85    .04 

62.3  -0.1 

5.90  +.09 

70.7     9.8 

57.66     .04 

37.6    0.6 

17.0 

33.75    .10 

75.4     1.1 

33.90    .07 

62.1     0.3 

5.95     .09 

67.7     3.0 

57.71     .06 

36.9    0.8 

27.0 

33.86    .13 

74.2     1.8 

33.99    .10 

61.8    0.6 

6.08     .16 

64.6    3.1 

57.79     .00 

36.0     0.9 

Sept.  6.0 

34.01  +.16 

72.9  -1.4 

34.10  +.13 

61.2-0.7 

6.28+34 

61.4  -3.9 

57.90  +.19 

35.0  -i.i 

1.5.9 

34.18    .19 

71.5     1.5 

34.25    .16 

60.5    0.8 

6.56    .31 

58.2     3.9 

58.04     .16 

3:).8     1.3 

25.9 

34.39     .98 

69.9     1.6 

34.42    .19 

59.5    1.0 

6.90     .38 

55.1     3.1 

58.21     .19 

32.4     1.5 

Oct.    5.9 

34.63     .96 

68.2    1.7 

34.63    .99 

58.4     1.9 

7.32    .45 

52.0     3.0 

58.42     .99 

30.8     1.6 

15.9 

34.91     an 

66.4     1.8 

34.88    Sb 

57.0    1.4 

7.80    .61 

49. 1     9.7 

58.66     .96 

29.1     I.H 

1 

25.8 

35.21  +^ 

64.6  -1.0 

35.15  +J» 

55.5  -1.6 

8.35  +.67 

46.5  -9.6 

58.94  +.99 

27.3  -1.9 

Nov.  4.8 

35.54     .34 

62.7    1.8 

3.5.45    .31 

53.8    1.7 

8.95     .68 

44.2    9.1 

59.24     .39 

25.4    9.0 

14.8 

35.89     .35 

60.9     1.8 

35.77    .33 

52.0     1.8 

9.60     .66 

42.2    1.7 

59.57     .34 

23.4     9.0 

24.7 

36.25    J» 

59.2    1.7 

36.10     .34 

50.1     1.9 

10.27     .68 

40.7     1.3 

59.91     .35 

21.4     1.9 

Deo.  4.7 

36.62    :» 

57.6    1.5 

36.44     .34 

48.2    1.9 

10.96    .60 

39.7    0.8 

60.27     .36 

19.0     1.8 

14.7 

36.98  +.35 

56.2  -1.3 

36.78  +.33 

46.4  -1.8 

11.65 +.67 

39.2  -0.9 

60.62  +.35 

17.8-1.6 

24.7 

37.32     .33 

55. 1     1.0 

37.11     .31 

44.6     1.6 

12.31     .64 

39.2  +0.3 

60.07     .33 

16.3     1.4 

34.6 

37.64  +.30 

54.2  -0.7 

37.41  +.98 

43.1  -1.4 

12.93  +.68 

39.8  +0.9 

61.29  +.31 

,     15.0-1.9. 
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AFFARRlfT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9DraoonM(H.) 

pLeonis. 

vAi 

'gfto. 

1  Leonis. 

Meu 
8oUr 
Date. 

BIffht 
AMenaion. 

DeoliBfttion 
North. 

RIfht 
Aeoeaeion. 

DeoliBAtion 
Karth. 

Rifht 
Aaoenelon. 

DeoUnatiou 
South. 

Bight 
Aaoeaslon. 

Deelinailoii 
North. 

h     m 

10  25 

+76    15 

h      m 

10  27 

+  9  51 

h     m 

10  40 

0         » 

-59    6 

h     m 

10  43 

O           / 

+  11     7 

• 

(Deo.30.6) 

s 
51.48^1.00 

76.4  40.9 

■ 

4.10 +.31 

64.5  -1.7 

a 
50.91   4.44 

90'.9  -0.9 

• 

31.38  4J8 

90'4  -1.8 

JftD.   9.6 

59.44     .00 

77.6     1.4 

4.39    .97 

69.9     1.5 

50.63     .39 

93.9    3.9 

31.68     .99 

18.8    1.5 

19.6 

63.98    .77 

79.9     1.9 

4.65     .93 

61.5     1.3 

50.98     .99 

96.6    3.5 

31.95     .95 

17.4     1.9 

99.6 

53.98    .01 

81.4    93 

4.86     .1» 

60.4     1.0 

51.97     .95 

30. 1     3.7 

39.18     .91 

16.9    1.0 

Feb.  8.5 

54.51     .44 

a3.9    9.6 

5.04     .15 

59.5    0.7 

51.48     .17 

.3:5.8    3.7 

39.37     .16 

15.4    0.7 

18.5 

54.86-1-  .90 

86.6  -¥9,9 

5.16 +.10 

59.0  -9.4 

51.61  +.09 

37.6  -^.7 

39.51  4.11 

14.9  -0.4 

128.5 

55.034-  .06 

89.6    3  0 

.5.93    .05 

58.6  -0.9 

51.66  +.09 

41.3    3.6 

39.60     .07 

14.6  -0.1 

Mar.  10.6 

55.01-  .10 

99.6    9.9 

5.96  +.01 

58.6    0.0 

51  64 -.05 

44.8    3.4 

39.64  4.03 

14.6  +0.1 

90.4 

54.81     .97 

95.5    9.8 

5.94  -.03 

58.7  40.9 

51.53     .11 

48. 1     3.9 

39.65  -.01 

14.8    0.3 

30.4 

54.46     .49 

98.9    9.5 

5.90     .06 

Si}.0    0.4 

51.40     .17 

51.9    9.9 

39.61     .05 

15.9    0.4 

Apr.   9.4 

53.98-  .54 

100.5  49.9 

5.19 -.06 

59.4  40.5 

51.90  -.99 

53.9  -0.5 

39.55  -.07 

15.7  40.5 

19.4 

53.:)8     .03 

109.6    1.8 

5.03     .10 

60.0     0.0 

50.96     .90 

56.9    9.1 

39.47     .00 

16.3     0.6 

99.3 

59.71     .70 

104.1     1.3 

4.S»9     .11 

60.6     0.6 

50.69     .99 

58.1     1.6 

39.37     .10 

16.9    0.7 

May  9.3 

51.99    .73 

105.1     0.7 

4.80    .11 

61.9    0.6 

50.38     .31 

59.5     1.9 

39.96    .11 

17.6     0.7 

19.3 

51.94     .74 

105.5  441.9 

4.69    .11 

61.8     0.6 

50.07     .39 

60.4     0.7 

39.15    .11 

18.3     0.6 

S9.3 

50.51-  .79 

105.5  -0.4 

4.58  -.10 

69.4  40.0 

49.74  -.39 

60.9  -0.9 

39.04  -.11 

18.9  40.6 

Jane  8.9 

49.81     .07 

104.8     0.9 

4.48    .00 

63.0    0.5 

49.49     .39 

60.8  40.3 

31.93     .10 

19.5     0.5 

16.9 

49.16     .01 

103.7     1.4 

4.39    .06 

63.3    0.5 

49.10     .91 

60.3    0.8 

31.84     .00 

90.0    0.5 

98.9 

48.59    .53 

109.0     1.8 

4.31     .07 

64.0     0.4 

48.80     .99 

59.9    1.3 

31.76     .07 

90.5    0.4 

July  8.1 

48.10     .43 

100.0     9.3 

4.96    .05 

64.4     0.3 

48.53    .96 

57.8    1.7 

31.69     .06 

90.8    0.3 

18.1 

47.79-  .39 

97.5  -9.0 

4.99  -.03 

64.7  40.9 

48.99  -.99 

55.9  49.1 

31.65 -.04 

91.1  40J9 

98.1 

47.46     .91 

94.7     9.9 

4.90    .00 

64.8  40.1 

48.09     .18 

53.6    9.4 

31.69 -.08 

91.9+0.1 

Aug.  7.1 

47.31-  .09 

91.6    3.9 

4.91  4.09 

64.9    0.0 

47.93     .19 

51.1     9.6 

31.61     .00 

91.9-0.1 

17.0 

47.984*  .04 

88.3     3.4 

4.94     .05 

64.8  -0.1 

47.84  -.06 

48.4     9.8 

!^l.63  4.03 

91.0    0.9 

97.0 

47.39     .17 

84.9    3.5 

4.30     .07 

64.6    6.3 

47.80     .00 

45.6     9.8 

31.67    .06 

90.6    0.4 

Sept.  6.0 

47.69+  .30 

81.4  -3.5 

4.39  4.10 

64.9  -0.5 

47.84  +.07 

49.8  49.7 

31.74  +.00 

90. 1  -0.6 

16.0 

47.99     .43 

77.8    3.5 

4.51     .13 

63.5    0.7 

47.94     .14 

40.0     9.6 

31.83     .19 

19.4    0.8 

95.9 

48.48     .90 

74.4     3.4 

4.66     .17 

69.6     1.0 

48.19     .99 

37.5     9.4 

31.98    .15 

18.4     1.1 1 

Got.    5.9 

49.10     .08 

71.0     3.9 

4.85     .90 

61.6     1.9 

46.38     .99 

:I5.4     9.0 

39.16    .19 

17.9    1.3' 

1 

15.9 

49.84     .79 

67.9     3.0 

5.07     Mi 

60.3     1.4 

48.70     .30 

33.6     1.5 

39..36    .99 

15.8     1.5 1 

95.8 

50.694-  .09 

65.1  -9.7 

5.39  +.97 

58.7  -1.0 

49.09  +.49 

39.4  41.0 

39.60  +.96 

14.9  -1.7 

Nov.  4.8 

51.63     .06 

69.6    9.9 

5.61     .99 

57.0     1.6 

49.54     .46 

31.7  40.4 

39.88     .99 

19.4     1.9 ' 

14.8 

59.66   1.05 

60.6    1.8 

5.99     .39 

55.9     1.9 

50.09     .50 

31.6  -0.9 

:».18     .31 

10.5    9.0 1 

94.7 

5:).7I   1.10 

59.0     1.3 

6.95     .33 

53.9    9.0 

50.53     .08 

39.1     0.9 

:13.5I      .33 

8.4    9.0 

1 

Doc.  4.7 

54.85  l.lt 

58.0    0.7 

6.58     .34 

51.9     9.0 

51.06     .89 

33.3     I  5 

33.85     .34 

6.4     9.0 

14.7 

55.SK54-1.I0 

57.5  -0.1 

6.93  4.34 

49.9  -1.9 

51.58  4.50 

35.1  -0.1 

34.19  +.34 1 

4.4  -9.0 

94.7 

57.04    1.05 

&7.7  40  5 

7.96    .39 

47.3     1.8 

59.07     .47 

37.4     9.6 

34..'V:J     .33 

9.4     1.9 

34.6 

58.W+  .08 

58.5  41.1 

7.. 57  4.30 

4.'».6  - 1 .0 

59.59  4.43 

40.9  -3.0 

34.85  +.31  i 

O.H  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  (JrsflB 

11  aj  oris. 

S  Leonis. 

S  CrateriB. 

r  Leonu. 

Mean 
Solar 
Date. 

Bigbt 
AaoensiOD. 

DeoUnatioii 
Korth. 

Right 
Aaoenaion. 

DeoUnation 
North. 

Right 
Aooenaion. 

DeoUaatlon 
S<mih, 

Right 
Aaoenaioii. 

DeoUaaUou 
North, 

h     m 

10  56 

+62   19 

h     m 

11     8 

O           / 

+21     6 

h 
11 

m 

13 

O           / 

-14  11 

h     m 

11  22 

O           1 

+  3  27 

(Deo.30.7) 

60.18 +.50 

7L3     0.0 

s 
18.28  +.34 

73'.3  -1.5 

8 

52.99  +.39 

10.0  -9.4 

19.35  +.33 

27.3  -^.0 

Jan.  9.7 

60.75     .54 

71.6  +0.5 

18.61     .» 

71.9    1.9 

53.30 

.30 

12.4     9.4 

19.67     .30 

25.3     1.9 

19.6 

61.26    .46 

72.4     1. 1 

18.91     .98 

70.8    0.9 

53.58 

.96 

14.8     9.4 

19.96     .97 

23.4     1.7 

29.6 

61.71     .40 

73.7     1.6 

19.18     .94 

70.2    0.5 

53.82 

.99 

17.2     9.3 

20.21     .93 

21.8     1.5 

Feb.  8.6 

62.07     .39 

75.5    9.0 

19.40     .19 

69.8  -4>.9 

54.03 

.18 

10.4     9.1 

20.43     .19 

20.5     1.9 

18.5 

62.34  ^M 

77.6  +9.3 

19.57  +.15 

69.8  +0.1 

54.19 

+.i:j 

21.4  -1.9 

20.60  +.15 

19.4  -0.9 

28.5 

62.52    .13 

80. 1     9.5 

19.69     .10 

70  1     0.4 

54.30 

.09 

23.2     1.7 

20.73     .10 

18.6    0.7 

Mar.  10.5 

62.60  +.03 

82.7     9.6 

19.76    .05 

70.6    0.7 

54.37 

.05 

24.8     1.4 

20.81     .06 

18.1     0.4 

20.5 

62.58  -.06 

85.4     9.6 

19.79  +.01 

7 1 .4     0.9 

54.39 

+.01 

26.2     1.9 

20.85  +.09 

17.8-0  9 

30.4 

62.49    .13 

87.9     9  5 

19.78  -.03 

72.4     1.0 

54.38 

-.09 

27.3     1.0 

20.a5  -.01 

17.7    00 

Apr.  9.4 

62.32  -.90 

90.4  +9.3 

19.74  -.06 

7:M  +1.1 

54.34 

-.05 

28.1  -0.7 

20.83  -.04 

17.9  +0.9 

19.4 

62.09    .95 

92.6     9.0 

19.66     .06 

74.5     1.1 

54.28 

.07 

28.7    0.5 

20.78    .06 

18.2    0.4 

29.3 

61.81      .99 

94.4     1.6 

19.57     .10 

75.5     1.0 

54.20 

.09 

29.0  -0.9 

20.70     .06 

18.6    0.5 

May  9.3 

61.50     .39 

95.8     1.9 

19.47     .11 

76.5    0.9 

54.10 

.10 

29.2    0.0 

20.62     .00 

19.1     0.5 

19.3 

61.18     .33 

96.8    0.8 

19.35    .11 

77.4    0.8 

54.00 

.11 

29.1  +0.9 

20.52    .10 

19.6    0.6 

29.3 

60.85  -.33 

97.4  +0.3 

19.24  -.11 

78.2  +0.7 

53.89 

-.11 

28.8  +0.4 

20.42  -.10 

20.3  +0.6 

Jane  8.2 

60.52     .31 

97.4  -0.9 

19.13    .10 

78.8     0.5 

53.78 

.11 

28.3    0.6 

20.32    .10 

20.9     0.6 

18.2 

60.22     99 

97.0    0.7 

19.02    .10 

79.3    0.3 

5:}.67 

.10 

27.7    0.7 

20.23    .09 

21.5     0  6 

28.2 

59.94     .96 

96.1     I.l 

18.92    .00 

79.6  +0.9 

53.58 

.09 

2G.9    0.9 

20.14     .08 

22. 1     0.6 

July  8.2 

59.70    .99 

94.7     1.5 

18.84    .07 

79.6    0.0 

53.49 

.06 

26.0     1.0 

20.06    .07 

22.6    0.5 

18.1 

59.50  -.18 

92.9  -1.9 

18.78  -.06 

79.5  -0.9 

5.3.41 

-.07 

24.9  +1.1 

19.99  -.06 

23.1  40.5 

28.1 

59.35     .13 

90.8    9.3 

18.73    .04 

79.2    0.4 

53..34 

.06 

23.8     1.1 

19.93    .06 

23.6    0.4 

Aug.  7.1 

59.25     .07 

88.3    9.6 

18.70  -.09 

78,7    0.6 

5:).30 

.04 

22.7     1.1 

19.89     .03 

2:).9    0.3 

17.0 

59.20  -.09 

85.6    9.9 

18.69  +.01 

77.9    0.8 

53.27 

-.01 

21.6    1.1 

19.87  -.01 

24.1  +0.1 

27.0 

59.21  +.04 

82.6    3.1 

18.71     .03 

77.0    1.0 

53.27 

+.09 

20.6     1.0 

19.87  +.01 

24.2    0.0 

Sept  6.0 

59.29  +.11 

79.4  -3.9 

18.76  +.07 

75.8-1.3 

53.30  +.05 

19.7  +0.8 

19.90  +.04 

24.1  HI.9 

• 

16.0 

59.43    .18 

76.1     3.3 

18.84     .10 

74.4     1.5 

53.37 

.08 

19.0     0.6 

19.96     .06 

23.7    0.4 

25.9 

59.64     .94 

72.8    3.3 

18.96    .13 

72.9    1.7 

53.47 

.19 

18.5     0.4 

20.06    .11 

23.2    0.7 

Oct.    5.9 

59.92    .31 

69.5    3.3 

19.11     .17 

71.1     1.9 

'  5.3.61 

.16 

18.2  +0.1 

20.19     .15 

22.3    0.9 

15.9 

60.26    .38 

66.2    3.9 

19.30    Jil 

69.2    9.0 

63.79 

.90 

18.4  H>.3 

20.36     .19 

21.3     1.9 

25.9 

60.68  +.44 

63.1  -3.0 

19.54  +.95 

67.0  -9  1 

54.01 

+JM 

18.8-0.6 

20.57  +.93 

20.0  -1.4 

Nov.  4.8 

61.15     .50 

60.2    9.7 

19  80     .98 

64.8    9  9 

.'>4.27 

.97 

19.6     1.0 

20.82     .96 

18.4     1.7 

14.8 

61.68    .55 

57.7     9.4 

20.10    .31 

62.6    9  3 

54.56 

.30 

20.8     1.3 

21.10     .99 

16.6     19 

24.8 

62.25    .50 

55.5    9.0 

20.43     .34 

C0.3    99 

54.87 

.39 

22.3     1.7 

21.40     .39 

14.6    9.0 

Dec.  4.7 

62.85    .61 

53.7     1.5 

20.78    .35 

58.2    9.1 

55.21 

.34 

24.2    9.0 

21.73     .33 

12.5    9.1 

14.7 

63.47  +.61 

52.5  -1.0 

21.14  +.36 

56.1  -1.9 

55.55 

+.34 

26.2  -9.9 

22.07  +.34 

10.4  -fl.9 

24.7 

64.08     .60 

51.8-0.4 

21.50     .35 

r>4.2    1.7 

55.89 

.33 

28.5    9.3 

22.4 1     .33 

8.2    9.1 

31.7 

(il.68  +57 

51.7  40  1 

21.84  +.33 

5*^.0  >1.4 

56.22  +.31 

30.9  -9.4 

22.74  +.39 

6.1  -9.0 
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I 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUINGION. 

1 

Mean 

ADrmeonU. 

vLeonis. 

/?  LeoniB. 

yVnml 

Kajoris. 

SOIAT 

Right 
AaowMlon. 

DeoUnalioii 
Nora. 

Right 
AMenslon. 

DocliDAtioii 
tivuih. 

Bight 
Aaoenaion. 

Dci*liii»ti(Hi 
yorth. 

Right 
Aaceotion. 

North.       \ 

h     m 
11  24 

+69  56 

h 
11 

n 
31 

O           t 

-  0  13 

h      DI 

11  43 

+15  id 

1i     m 

11  48 

+54  17 

1 

(Dm.80.7) 

s 
56.07  +.77 

45!!2  -0.1 

s 
21.47 

+.33 

l4"2-9.9 

8 

29.37  +.34 

52.7  -1.9 

5.52  +.00 

1 
51.9-0.0 

Jao.  9.7 

56.82    .73 

45.4  +0.4 

21.79 

.30 

16.3    9.0 

29.70     .39 

51.0     1.6 

6.02     .48 

51.2-0.4* 

19.6 

57.52    .06 

46. 1     1.0 

22.08 

.97 

18.2    1.9 

30.01      .99 

49.5     1.3 

6.48    .44 

51.2+0.9; 

99.6 

58.14     .fl7 

47.4     1.9 

92.34 

.94 

20.0     1.7 

30.29     .96 

48.3     1.0 

6.90     .30 

51.7    0.7 

Feb.  8.6 

58.G0    .47 

49.2    9.0 

22.56 

.90 

21.6     1.4 

.30.5.)     .99 

47.5    0.6 

7.27     .33 

52.7     1.9 

18.5 

59.08  ••-.35 

51.5+9.4 

22.74  +.16 

22.9  -1.9 

30.72  +.17 

47.0  -0.3 

7.57  +.r 

54.2  41.7  1 

S8.5 

59.37     .99 

54.1     97 

22.87 

.11 

2:).9    0.9 

30.88     .13 

46.9    0.0 

7.80     .90 

56.1     9.0 

Mar.  10.5 

59.53  +.10 

56.9    9.6 

22.96 

.07 

24  7    0.6 

•fv.«IO     .08 

47.0  40.3 

7.96     .19 

58.3    9.3 

20.5 

59.57  -.« 

59.8    9.9 

23.01 

+.03 

25.2    0  4 

31.05  +.04 

47.4     0.5 

8.04  +.05 ' 

60.7    9.4. 

30.4 

59.49    .13 

62.7     9.8 

23.03 

.00 

25.5  -0.9 

31.07     .00 

48.1     0.7 

8.06  -.09 

6.3.2    9.5  ■ 

Apr.   0.4 

59.30  ^M 

65.4  +9.6 

23.01 

-.03 

25.6    0.0 

31.06 -.03 

48  9  +0.8 

8.00  -.03 

65.7  +9.4 

19.4 

59.02    .aa 

67.8    9.3 

22.96 

.05 

25.4  +0.9 

31.02     .06 

49.8    0.9 

7.90     .13 

68.1      9.3 

29.4 

58.66     .38 

70.0    1.9 

22.90 

.07 

25.2    0.3 

30.96    .07 

.^.7     1.0 

7.75     .17 

70.2    9.0* 

May  9.3 

58.25    .43 

71.7     1.6 

22  82 

.06 

24.8    0.4 

30.88    .09 

51.7     0.9 

7.56     .90 

72.2    1.7 

19.3 

57.80    .46 

73.0     1.0 

22.73 

.09 

24.4     0.5 

.10.79     .10 

52.6     0.9 

7.35     .99 

73.7     1.3 

29.3 

57.32  -.48 

73.8  +0.5 

22.63 

-.10 

2:).8  40.6 

30.69  -^.10 

• 

53.4  40.8 

7  12  -.93 

t 

74.8  +0.9 

Jane  8.3 

56.84     .47 

74.0    0.0 

22.53 

.10 

2:^.2    0.6 

30.58     .10 

54.2    0.7 

6.88     .94 

75.6  +0.5 

18.2 

56.37     .46 

73.7  -^.6 

22.44 

.09 

22.6    0.6 

30.48     .10 

54.8    0.6 

6.65    .93 

75.9    0.0 

28.2 

55.93     .43 

72.9     1.0 

22.35 

.09 

22.0    0.6 

30.:)8    .10 

55.3     0.4 

6.42    .99 

75.7  -0.4 

July  8.2 

55.52     .38 

71.0     1.5 

22.26 

.06 

21.4    0.6 

30.29     .09 

55  6    0.9 

6.20     .91 

75.  i     0.8  ' 

18.1 

65.16  -.33 

69.8  -9.0 

22  19 

-.07 

20.8  +0.6 

30.21  -.08 

55.8  +«.l 

6.01  -.19 

74.0  -1.9 

28.1 

54.85     .97 

67.6    9.4 

22.12 

.06 

20.2    0.5 

30.13    .07 

55.8  -0.1 

5.83     .16 

72.5     1.6 

Aug.  7.1 

54.61     .90 

65.0    9.7 

22.07 

.04 

19.7    0.4 

30.08    .05 

55.6    0.3 

5.69    .19 

70.7     9.0  1 

17.1 

54.45     .13 

62.1     3.0 

22.04 

-.09 

19.3    0.3 

30.04  -.03 

55.2    0.5 

5.50     .09 

68.4     9.4 

27.0 

54.36  -.06 

58.9     3.3 

22.04  +.01 

19.1  +0.9 

30.02    .00 

54.5    0.7 

5.52  -.04 

65.9    9.7 

Sept.  6.0 

54.35  +.04 

55.5  -3.5 

22.06  +.04 

19.0     0.0 

:)0.03  +.03 

5;J.7  -0.9 

5.50     .00 

63.1  -9.9 

16.0 

54.43     .13 

5-2.0     3.6 

22.11 

.07 

19.1  -0.9 

30.07     .06 

52.7     11 

5.53  +.05 

60.1     3.1 

26.0 

54.61     .99 

48.4     3.6 

22.20 

.10 

19.4     0.5 

30.14     .09 

51.4     1.4 

5.61     .11 

56.9    3.3  1 

Oct.    5.9 

54.88     .31 

44.7     3.6 

22.32 

.14 

20.0     0.7 

30.26    .13 

49.9     1.6 

5.75    .17 

53.6    3.3  1 

15.9 

55.24     .40 

41.2    3.5 

22.48 

.18 

20.9     1.0 

30.41     .17 

48.2     1.8 

5.95     .93 

50.2    3.4 

25.9 

5r>.69  +.50 

37^-9.3 

22.68  +.99 

22,1  -1.3 

30.60  i-.9l 

46.2  -4  0 

6.22  +.99 

46.8  -3.3 

Nov.  4.8 

56.24     .99 

34.6     3.0 

22.92 

.96 

2J.5     1.5 

30.84     .99 

44.2    9.9 

6.54     .35 

43.6    3.1 

14.8 

56.87      66 

31.8    9.7 

2:).  19 

.99 

2.5.2     1.8 

31.11     .99 

41.9     9.3 

6.91     .40 

40.5    9.9 

24.8 

57.56     .79 

29.3     9.9 

23.50 

.31 

27.0    9.0 

31.41     .39 

39.6     9.3 

7.34     .44 

37.7    9.6 

Dec.   4.8 

58.31     .76 

27.3     1.7 

2:1.82 

.33 

29.1     9.1 

31.74     .34 

37.3     9.3 

7.80     .47 

35.2    9.9 

14.7 

59.09  +.70 

25.8  -1.9 

24.16 

+.34 

31.2  -9.9 

32.08  +.35 

35.1  -9.9 

8.30  +.50 

33.2  -1.8 

24.7 

59.8B    .78 

25.0  -0.6 

24.50 

.33 

33.4     9JSi 

32.43     .34 

33.0    9.0 

8.80     .51 

31.6     1.3 

34.7 

60.66  +.79 

24.7     0.0 

24.83 

+.39 

35.6  -9.1 

32.77  +.33 

31.0  -1.8 

9.31  +.50 

30.6  -0.8 

\ 
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• 

APPARENT  PLAC£S  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

0  Virginis. 

4  Draeonis  (H.) 

)  Corvi. 

/?  Chamnloontii. 

Meao 
SoUr 
Date. 

Bight 
ABoenalon. 

Deolinatiou 
JTorih. 

Bight 
Aaoensloii. 

Declination 
North, 

Bight 
Aaoenaion. 

DeoUnation 
South. 

Bight 
Aaoension. 

DMlinatkm 
Bovth. 

li     m 

11  59 

O          / 

+  9  19 

h     m 

12    7 

+78   12 

h     m 

12  10 

0         t 

-16  56 

h     m 
12    11 

O                0 

-78  41 

(Dec.30.7) 

8 

38.66  +.34 

79.9  -«,l 

■ 

6.30+1.93 

65.2  -0.5 

s 
11.18  +.84 

1* 

1.4  -9.9 

s 
56.58+1.90 

58.6  -1.4 

Jan.  9.7 

.38.99     .38 

77.9     1.8 

7.52  1.90 

65.0  +0.1 

11.51      .» 

3.7     9.3 

57.76  1.13 

60.3     9.0 

19.7 

39.:)0     .30 

76.2     1.6 

8.69  1.19 

65.4     0.7 

11.83     .30 

6.0     9.3 

58.85   1.03 

62.6     9.5 

29.6 

39.58     .87 

74.7     1.3 

9.77  1.09 

66.5     1.3 

12.12    .97 

8.4     8.8 

59.8:)     .91 

65.3    3.0 

Feb.  8.6 

39.83     .83 

73.6     1.0 

10.72    .88 

68.1     1.9 

12.37     .93 

lO.G     8.1 

60.67     .77 

68.5     3.3 

18.6 

40.04  ^.\B 

72.7  -0.7 

1 1 .52+  .71 

70.3  +9.3 

12.58  +.19 

12.8  -3.0 

6I.:)6+  .60 

72.0  -3.6 

28.6 

40.20     .14 

72.2    0.4 

12.14     .68 

72.8    9.7 

12.75     .15 

14.8     1.8 

61.88     .44 

75.7     3.8 

Mar.  10.5 

40.32     .10 

72.0  -0.1 

12.56    .» 

75.7     9.9 

12.88    .11 

16.5     1.6 

62.23     .97 

79.5     3.9 

20.5 

40.40     .06 

72.1  4«.8 

12.77+  .11 

78.7    8.0 

12.97     .07 

18.0     1.4 

62.42+  .10 

83.4     8.8 

30.5 

40.45  4-.08 

72.4    0.4 

12.78-  .06 

81.7    8.0 

13.02  +.08 

19.3     1.1 

62.43-  .07 

87.2    3.7 

Apr.  9.5 

40.45  -.01 

72.8  +0.6 

12.60-  .97 

84.7  +9.9 

13.04     .80 

20.4  -0.9 

62.28-  .e 

90.9  -3.6 

19.4 

40.43     .03 

73.5    0.7 

12.24     .44 

87  5    9.6 

13.03  -.03 

21.2    0.6 

61.98    .37 

04.4     3.4 

29.4 

40..39     .OS 

74.2    0.8 

1 1 .72     .58 

90.0    9.3 

12.99     .05 

21.8    0.4 

61.54     .51 

97.6    3.1 

May  9.4 

40.32    .07 

75.0    0.t 

11.08     .70 

92.1     1.9 

12.93    .07 

22.2  -0.9 

60.96    .63 

100.5    9.7 

19.3 

40.24     .06 

75.8    0.8 

10.32     .78 

03.8    1.4 

12.86    .08 

22.4     0.0 

60.27     .74 

103.0    9.3 

29.3 

40.16  -.00 

76.5  +0.7 

9.50-  .85 

94.9  +0.9 

12.77  -.09 

22.4  +0.9 

59.48-  .83 

106.1  -1.8 

Jane  8.3 

40.06     .00 

77.3     0.7 

8.63     .88 

05.5  +0.3 

12.68    .10 

22.2    0.4^ 

58.61     .00 

106.7     1.3 

18.3 

3i).96    .10 

78.0    0.6 

7.74     .88 

95.6  -0.9 

12.58    .10 

21.8    0.5 

57.69     .94 

107.7    0.8 

28.2 

:«).87    .10 

78.5    0.5 

6.86    .87 

95.1     0.7 

12.47    .11 

21.2    0.7 

56.72     .97 

106.2  -0.9 

July  8.2 

:i9.77    .00 

79.0    0.4 

6.01     .89 

04.1     1.3 

12.36    .10 

20.5     0.8 

65.75     .96 

108.2  +0.3 

18.2 

39.68  -.06 

79.4  +0.8 

5.21-  .76 

92.5  -1.8 

12.26  -.10 

19.7  +0.9 

54.79-  .03 

107.6  +0.8 

28.1 

39.60     .07 

79.6  +0.8 

4.48     .68 

90.5    9.9 

12.16    .00 

18.8     1.0 

53.88     .87 

106.5    1.3 

Aug.  7.1 

.39.54     .06 

79.6     0.0 

3.83     .58 

88.0    9.6 

12.08    .08 

17.8     1.1 

53.05     .78 

104.8     1.8 

17.1 

39.49     .04 

79.5  -0.8 

3.32     .47 

85.2    3.0 

12.00     .06 

16.8     1.1 

52.32     .66 

102.8    9.9 

27.1 

39.46  -.08 

79.3     0.4 

2.91     .34 

82.0    8.3 

11.95     .04 

15.8     1.0 

51.73     .51 

100.3    9.6 

Sept.  6.0 

39.45  -t-.Ol 

78.8  -0.6 

2.64-  .90 

78.6  -3.6 

11.93  -.01 

14.9  +0.9 

51.30-  .84 

07.6  +«.8 

16.0 

39.47     .04 

78. 1     0.6 

2.51-  .06 

74.9    8.7 

1 1 .94  +.09 

14.1     0.8 

51.06-  .15 

04.7    9.9 

26.0 

39.53     .07 

77.1     1.0 

2.53+  .10 

71.1     3.8 

11.93     .06 

13.4     0.6 

61.00+  .06 

01.7    3.0 

Out.    6.0 

39.63     .11 

76.0     1.3 

2.71     M 

67.2     8.6 

12.07     .11 

13.0  +0.8 

61.16     .96 

88.7    9.9 

15.9 

39.76    .IS 

74.6    1.5 

3.05    .46 

63.4     3.6 

12.19    .15 

12.0    0.0 

61.53     .47 

85.0    9.7 

25.9 

39.94  +.19 

72.9  -1.7 

3.66+ .50 

59.6  -8.6 

12.37  +.19 

13.0  -0.3 

62.11+  .67 

83.4  +9.3 

Nov.  4.9 

40.15     .83 

71.0     1.9 

4.22    .74 

66.1     8.4 

12.58     .94 

13,6    0.6 

52.87     .86 

813     1.9 

14.8 

40.4 1     .87 

69.0    8.1 

5.04     .60 

'     52.9    8.1 

1 

12.84    jm 

14.5    0.9 

53.80  1.00 

79.0     1.4 

24.8 

40.70     .30 

66.8    9.8 

6.00  1.01 

60.0    9.6 

1.3.14     .81 

15.7     1.3 

54.86  1.11 

78.6    0.8 

Deo.  4.8 

41.02     .99 

64.6    9.8 

7.07  1.11 

47.6    9.1 

13.46     .83 

17.3     1.6 

56.03  1.19 

78.0  +0.9 

148 

4i.:)5  4'.i4 

62.3  -4.9 

8.22+1  18 

45.8  >1.6 

13.80  +.84 

10.1  -1.9 

67.26+1.93 

78.1  -0.8 

1 

24.7 

41.70     .34 

60.1     9.1 

9.44   1.99 

44.5    0.9 

14.14     .35 

21.2    9.1 

68.49  1.99 

78.0     I.I  ' 

34.7 

42.04  +.33 

r»8.o  -8.0 

;    l0.(KJrl.99 

43.8  -0.3 

14.49 +.34 

23.4  -9.9 

59.71+1.19 

80.3  -1.8 
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APPARENT  PLACES  FOK  TH£  UPPKB  TRAK81T  AT  WAAHINOTOM. 

I 

n  Virginit. 

a'  Crucia. 

fi  Corvi. 

a  Dm 

Bonaa. 

Mmb 

Solar 
Date. 

DeoUoatiaa 
Somik, 

Eight 

DaelteatiMi 

AaoMiakm. 

naoHnafVni 

Ami*. 

Wjkt 

Rlirht 

AaoaBaWn. 

DMllnatioii 
JTarlA. 

h     m 
12  14 

-0*    3 

h     m 

12  20 

-02  29 

h.     m 

12  28 

-22  47 

h     m 
12  28 

+70  22 

lDcc.30.7) 

a 
I&99  •f.33 

tt 

35.1  -U 

a 
31.18  +.57 

18.9  -1.7 

a 
38.67  4.36 

95'.'6  -9.1 

• 
49.59  +.79 

e6.9  -1.8 

Jan.   9.7 

19.95    .» 

37.9    9.1 

31.75    .56 

90.1     9.9 

39.09    .94 

97.8    9.3 

50.31     .77 

66.9  -8.4 

19.7 

19.56    .10 

39.9    1.9 

39.99    .51 

99.5     9.6 

39.35    .39 

30.9    9.4 

5107     .74 

66.1  +0.9 

1          99.6 

19.85     .87 

41.1      1.7 

39.78    .46 

95.4     3.0 

39.66    .90 

39.6     9.4 

51.79     .88 

66.7     0.8 

I'eb.   8.6 

1 

90.10     .93 

49.7     1.5 

33.90    .39 

98.5     3.9 

39.93    .95 

.^'>.0     9.4 

59.43     .88 

67.9     1.4 

r 

18.6 

90..'^3  4^.10 

44.0  -1.9 

33.56  +.30 

31.9  -3.4 

40.17  +31 

37.3  -9.3 

59.99  +.58 

09.6  +9.8 

[          *28.6 

90.49     .15 

45.1     0.9 

33.84     .95 

:i5.4     3.5 

40.36    .17 

:)9.5     9.1 

53.44     .39 

71.8    9.4 

iMur.10.5 

90.69    .11 

45.9    0.6 

34.06    .17 

:K).0     3.6 

40.51     .13 

41.6     1.9 

53.78     .97 

74.4     9.7 

,          90.5 

90.79    .W 

46.4     0.4 

34.19    .10 

49.5     3.5 

40.69    .09 

43.4     1.7 

5;i.99     .15 

77.9    9.9  I 

1          30.5 

90.77     .04 

46.7  -0.9 

34.95  4.03 

46.0     3.4 

40.69     .05 

45.1      1.5 

.54.08  +.03 

60. 1      9.9 

Apr.   9.5 

90.80  -i-.oi 

46.8    0.0 

34.95  -.04 

49.3  -3.9 

40.73  +.09 

46.5  -1.3 

54.05  -.98 

83  0  49.9  1 

19.4 

90.79  -.09 

46.6  -f^JI 

34.18     .10 

59.4     9.9 

40.74  -.01 

47.7     1.1 

53.91     .19 

85.9    9.8  1 

99.4 

90.76    .04 

46.4    0.3 

34.05    .15 

55.9     9.6 

40.79     .03 

48.7     0.8 

53.67     .96 

88.6     9.5 

May   9.4 

90.71     .06 

46.0    0.4 

.33.67     .90 

57.6     9J 

40.67     .05 

49.4    0.8 

53.35     .35 

90.9    9.1 

I9..3 

90.65    .07 

45.5    0.5 

3:).64     .94 

59.7     1.9 

40.61     .07 

49.9     8.4 

59.96    .41 

99.8    1.7 

99.3 

90.57  -.08 

44.9  40.6 

33.:)8  -.90 

61.4  -1.4 

40.59  -.00 

50.1  -8.1 

59.59  -.48 

94.4  +1.3 

June  8.3 

90.48     .00 

44.3     0.6 

33.08    .31 

69.6     1.0 

40.43     .10 

50.9  +8.1 

59.04     .48 

95.4    8.7 

18.3 

90.39     .00 

43.7     0.6 

39.76    .33 

63.3  -9JI 

40.33    .11 

50.0    8.3 

51.55     .58 

95.9  +8.9 

98.9 

90.99     .09 

43. 1     0.6 

39.49    .34 

6:1.6    0.0 

40.91     .11 

49.6     8.5 

51.04     .50 

95.8  -0  3 

Jnly  8.9 

90.90     .09 

49.5     0.6 

39.07     .35 

63.3  +^.5 

40.10    .19 

49.0    8.7 

50.55     .49 

95.9    0.8 

18.9 

90.11  -.09 

49.0  40.5 

31.73  -.34 

69.6  +1.0 

39.98  -.19 

48.9  +8.9 

50.07  -.48 

94.9-1.3 

98.9 

90.09    .06 

41.4     0.5 

31.40     .39 

61.4     1.4 

39.87     .11 

47.3     1.8 

49.69     .49 

99.6     1.8 

Aag.  7.1 

19.94     .07 

41.0    0.4 

31.09     .90 

59.8    1.8 

39.77     .10 

46.9    1.1 

49.93    .37 

90.5    9.3' 

17.1 

19.88    .05 

40.7     0.3 

30.89     .94 

57.8    9.1 

39.66    .08 

45.1     IJO 

48.88    .31 

88.0    9.7 

97.1 

19.84     .03 

40.5  40.1 

30.61     .19 

55.5    9.4 

39.60     .06 

43.9     IJi 

48.60    .93 

86.9    3.0 

Sept  6.0 

19.89  -.01 

40.5    0.0 

30.45  -.19 

53.0  +9.6 

39.56  -.03 

49.7  +-1.I 

4&39  -.17 

89.0-3.3 

16.0 

19.83  -¥.99 

40.6  >0.9 

30.37  -.04 

50.4    9.7 

39.55    .00 

41.6    1.8 

4a96  -.06 

78.6    3.5; 

96.0 

19.87     .06 

41.0    0.5 

30.36  +.04 

47.7    9.6 

39.57  +.04 

40.7    8.8 

48.93  +.01 

1    75.0    3.7 

Oct.    6.0 

19.95    .10 

41.6     0.7 

30.45    .13 

45.1     9.5 

39.64     .00 

39.9    8.8 

48.99    .11 

71.9    3.8' 

15.9 

90.07    .14 

49.5    1.0 

30.63    .90 

49.7    9.9 

39.75    .13 

39.4  +8.3 

48.45    .91 

67.4    3.8 

95.9 

90.93  +.18 

43.6  -1.3 

30.90  +.31 

40.6  +1.9 

39.91  +.18 

39.9    8.8 

48.79  +.39 

1 
'     6:1.6  -3.7 

Nov.  4.9 

90.44     .99 

4C0     1.5 

31.96    .99 

38.9    1.5 

40.11     .83 

39.4  -0.3 

49.09    .49 

1     59.9    3.8 

14.9 

90.68    .96 

46.7     1.7 

31.09     .47 

37.7     1.0 

40..17    .97 

39.9    0.7 

49.57     .59 

'     56.4     3.3 

94.8 

90.96    .30 

48.6     1.9 

39.19    M 

37.0  +8.4 

40.66    .31 

40.8     1.1 

50.14     .61 

'     53.3    3.8 

|>50.    4.8 

91.97     .39 

60.6    9.1 

39.74     .57 

36.9  -8.9 

40.98    .39 

49.1     1.4 

50.79     .88 

50.5     9.5 

14.8 

91.60  +.33 

59.8  -9.9 

33..'I9  +.fi9 

:VA  -0.8 

41.39 +.3» 

43.7  -1.7 

.'»i.rii  +,74 

48.9  -9.8 

'24.7 

91.94     .34 

55.0     9.9 

33.99     M 

38.5     1.4 

41.68    .39 

45.6    9.0 

59  97     .77 

46.4     1.4 

:I4.7 

99.9ri  4.33 

57.9  -9.9 

34.51  +.57 

40J  -1  9^  49.04  4.3S 

47.7  -9.9 

53.05  ^.79 

45.:i  -8.8 

22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dat«. 

33*  Came 

lop.(H.) 

Deollnfttioii 
North. 

a  Can.  Venaticorum. 

Rl^ht 
Asoension. 

ginia. 

a  Virfinia 

Kifht 
Asoension. 

Right 
Aaowmion. 

DecUnatioii 
North, 

Declination 
South, 

Right 
Aaoraalon. 

Declination 
South, 

h     m 

12  48 

+83  59 

h     m 

12  50 

+38  53 

h     m 

13    4 

-  4  57 

h     m 

13  19 

-10*36 

(Deo.30.7) 

• 

20,394^.93 

64'.5  -1.0 

a 
54.88  4.30 

77.3  -1.0 

■ 

17.18  4.34 

19 '4  -9.9 

a 
25.73  4.34 

24'.7  -9.1 

Jan.  9.7 

22.64  9.95 

63.9  -0.3 

55.27     .30 

75.6     1.5 

17.52     .33 

21.5    9.1 

26.07     .34 

26.8    9.1  ; 

19.7 

24.88  9.19 

63.9  40.3 

55.66    .39 

74.4     1.0 

17.85     .39 

23.6    9.0 

26.40    .33 

28.9    9.1  1 

29.7 

27.03  9.06 

64.5     1.0 

56.03     .35 

73.7  -0.4 

18.16     .30 

25.5     1.9 

26.72    .31 

30.9    9.0 

Feb.  8.6 

29.00  IM 

65.8    1.6 

66.37     .39 

73.5  40.1 

18.44     .97 

27.3     1.7 

27.01     ,» 

32.8     1.0 

18.6 

30.734-l.M 

67.7  49.1 

56.67  4.97 

73.9  40.6 

18.69  4-.94 

28.9  -IJi 

27.28  4.95 

34.6  -1.7 

28.6 

32  J  6  1.96 

70.0    9.5 

66.92     .93 

74.7     1.0 

18.91     .90 

30.2    1.9 

27.51     .91 

36.2     1.5 

Mar.  10.6 

33.25    .90 

72.7    9.8 

57.12    .18 

76.0     1.4 

19.09     .16 

31.3    0.0 

27.71     .18 

37.5     1.9 

20.5 

33.96     M 

75.6    3.0 

57.27    .13 

77.6    1.7 

19.24     .19 

32.1     0.7 

27.87     .14 

38.6    1.0 

30.5 

34.28  4-.19 

78.7    3.1 

57.37     .08 

79.5    9.0 

19.34     .00 

32.7    0.5 

27.99     .11 

39.5    0.8 

Apr.   9.5 

34.20 -.96 

81.8  4-3.0 

57.42  4.03 

81.5  49.1 

19.42  4.06 

33.0  -0.9 

28.08  4-.08 

40.2  -0.6 

19.4 

33.76    .69 

84.8    9.8 

57.43  -.01 

83.7     9.1 

19.46  4.03 

33.2    0.0 

28.14    .06 

40.7    0.4 

29.4 

32.96    .06 

87.5    9.6 

57.40     .05 

85.8    9.1 

19.48    .00 

33.1  40.1 

28.17  4.69 

40.9  -0.9 

May   9.4 

31.86  1.93 

89.9    9.9 

57.34     .08 

87.8    9.0 

19.47  -.09 

.  33.0    0.9 

28.18 -.01 

41.1     0.0 

19.4 

30.50  1.47 

92.0    1.8 

57.24     .10 

89.7    1.8 

19.44     .04 

32.7    0.3 

28.16    .03 

41.0  40.1 

29.3 

28.92-1.19 

93.5  4-141 

57.13 -.19 

91.4  41.5 

19.39  -.06 

32.3  40.4 

28.12  -.05 

40.9  48.9 

Jnne  8.3 

27.19  1.78 

94.5    0.6 

57.00     .14 

92.7     1.9 

19.33     .07 

31.8    0.5 

28.06    .07 

40.6    0.3 

18.3 

25.35  1.66 

95.0  40.9 

56.85     .15 

93.7    0.6 

19.25     .06 

31.3     0.5 

27.99    .08 

40.3    0.4 

28.3 

23.46  1.60 

94.9  -0.3 

56.70    .16 

94.4     0.5 

19.16    .00 

30.7     0.6 

27.90     .00 

39.8    0.6 

July  8.2 

21.58  1.86 

94.3    0.0 

56.54     .16 

94.7  40.1 

19.06    .10 

30.2    0.6 

27.81     .10 

39.3    0.5 

18.2 

19.74-1.70 

93.1  -1.4 

66.38  -.16 

94.6  -0.3 

18.96  -.10 

29.6  40.6 

27.70  -.11 

38.8  48.8 

28.2 

18.00  1.66 

91.4    9.0 

56.23     .15 

94.1     0.6 

18.85    .10 

29. 1     0.5 

27.59    .11 

38.2    0.6 

Ang.  7.1 

16.38  1.53 

89.3    9.4 

56.08    .14 

93.3     1.0 

18.75    .10 

28.6    0.5 

27.48    .11 

37.6    6.6 

17.1 

14.94   1.94 

86.7    9.8 

55.95     .19 

92.0    1.4 

18.65    .00 

28.1     0.4 

27.37    .10 

37.0    0.6 

27.1 

13.71   1.19 

83.7    3.1 

55.84     .00 

90.5     1.7 

18.57     .07 

27.7     0.3 

27.28    .00 

36.5    0.5 

Sept  6.1 

12.70-  jn 

80.4  -3.4 

55.76  -.06 

88.6  -9.1 

18.50  -.06 

27.5  40.9 

27.20  -.07 

36.0  48.4 

16.0 

11.96     .60 

76.8    3.7 

55.71  -.03 

86.3    9.4 

18.46  -.09 

27.4     0.0 

27.14     .04 

35.6    0.9 

26.0 

11.50-  .31 

73.0    3.8 

55.70  4.01 

83.8    9.6 

18.46  4.01 

27.5  -0.9 

27.12  -.01 

35.4  48.1 

Oct.    6.0 

11.34     .06 

69.1     3.0 

55.73     .06 

81.1     9.8 

18.49    .05 

27.8    0.4 

27.14  4.04 

35.4  -0.1 

16.0 

11.504- .80 

65.2    3.0 

55.82    .11 

78.1     3.0 

18.56     .00 

28.3     0.7 

27.19    .08 

35.6    0.3 

25.9 

1  i  .99*^  .65 

61.3  -8.8 

55.95  4.16 

75.0  -3.1 

18.68  +.14 

29.2  -0.9 

27.30  4-.  13 

36.0  -0.8 

Nov.  4.9 

12.81     .99 

57.5    3.6 

56.13    .91 

71.9     3.9 

18.84     .18 

30.2    1.9 

27.45    .17 

36.7    0.9 

14.9 

13.94   1.90 

54.0     3.3 

66.37     .96 

68.7     3.9 

19.04     .93 

31.6     1.5 

27.65    .99 

37.7     1.1 

24.8 

15..')8  1.57 

50.8     3.0 

66.65     .31 

65.5    3.0 

19.29    .96 

33.2    1.7 

27.89     .96 

39.0     1.4 

Dec.   4.8 

17.08  1.68 

48.0    9.5 

56.98    .35 

62.6    9.8 

19.58     .99 

35.0     1.9 

28.17     M 

40.6     1.8 

14.8 

10.0249  09 

45.8  -9.0 

57..^5  4.38 

59.8  -9.5 

19.89  4.39 

37.0  -9.0 

28.48  4.38 

42.3  -1.8 

24.8 

21.13  9.16 

44.1     1.4 

57.73     .30 

57.4     9.9 

20.22     .33 

39.1     9.1 

28.81     .34 

44.3    9.0 

34.7 

2:1.3444.93 

43.0  -0.7 

58.13  4.40 

55.4  -1.8 

20.b6  4.34 

41.2-9.1 

29.15  4-.35 

46.3  -9.1 
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APPARENT  PLACES  FOE  THE  UPPEB  TEANBIT  AT  WASHINGTON. 

C  Virginia. 

If  UruB  M&joriii. 

If  BootiB. 

P  Centauri. 

8ol«r 
Duto. 

Righl 
AMentioB. 

DMUamimi 

amok. 

BIgbl 
Aie«iisioB. 

DeoUnation 

Bight 
AaoaiaioB. 

D«eliastion 
Nora. 

Rlirbt 
Atoeiwion. 

Deelinfttion 
houik. 

h     m 

18  39 

O           t 

-02 

h     m 

18  48 

+49  M 

h     m 

18  49 

+ 18  5(1 

h     HI 

13  56 

-59  50' 

(Doc.30.8) 

II 

7.04  4-.3« 

I4!^7  -8.9 

s 
13.67  +.44 

75^3  -«.9 

38.38 +.84 

36.5  -«.4 

• 
i>.:)5  +.57 

38.5  -0.5 

Jan.    9.8 

7.37     .33 

16.9    9.1 

14.01     .44 

73.3    1.6 

38.73    .34 

34.3    9.1 

5.03     .57 

39.3     1.0 

19.7 

7.70     .98 

18.9    1.9 

14.46     M 

71.7     1J9 

89.06     .33 

33.3     1.0 

6.49     .56 

.30.6     1.5 

39.7 

8.03     .U 

20.8    1.7 

14.00     .43 

70.8  -«.6 

39.39    .39 

30.7     1.4 

7.04     .54 

.33.3     1.9 

1 

Foil.  8.7 

8.31     M 

33.4     1.5 

15.33     .49 

70.5    6.6 

39.70    .30 

30.4     1.6 

7.57     .51 

34.4     93! 

1 

18.7 

8.58  -I-.95 

3:1.8  -1.3 

15.70  +J6 

70.8  +«.5 

30.00  +.96 

38.7  -6.5 

8.06  +.46 

1 

:)6.8  -9.6  i 

»IH.6 

H.83     .99 

34.9     1.0 

16.05     .39 

71.7    1.1 

30.36    .95 

38.3  -6.1 

8.50     .41 

39.6     96' 

Mur.10.6 

9.03     .18 

35.7    0.7 

16.34     .97 

73.3    1.6 

30.48    .91 

38.4  +41.9 

8.89     .36 

43.4     9.9 1 

'20.6 

9.19     .15 

36.3    0.4 

16.58    jn 

75.0    9.0 

30.67     .17 

38.9    6.6 

9.33    .30 

45.5    9.0 

30.5 

9.:)3     .18 

36.5  -6.1 

16.76     .15 

77.3    9.3 

30.83    .13 

39.6    6.9 

9.48    .94 

48.5    3  1  ' 

1 

Apr.    9,5 

0.43  -I-.88 

36  5  +0.1 

10.88  +.06 

79.7  +9.5 

;I0.94  +.10 

:)0.7  +1.1 

9.60  +.18 

51.6  -3  0' 

19.5 

9.48*    .OS 

36.4    9J 

16.95  +.04 

83.3    9.6 

31.03    .67 

33.0     1.3 

9.84     .19 

54.7     9.0' 

1 

W.5 

9.53  +.09 

36.0    0.4 

16.96  -.01 

84.9    9.6 

31.07    .6« 

.33.4     1.4 

9.93  +.00 

57.6     9.8  ' 

May   9.4 

9.53     .00 

35.5    0.5 

16.93    .06 

87.5    9.5 

31.09  +.01 

34.9     1.5 

9.96    .00 

60.3     9.0 

1 

19.4 

9.53  -.09 

35.0    6.6 

16.86    .16 

80.9     9.3 

31.09  -.88 

36.4     1.5 

9.94  -.05 

63.8    9.4! 

09.4 

9.49  -.04 

34.3  -M.6 

16.73  -.13 

93.1  +t.6 

31.06  -.0« 

37.8  +1.4 

9.86  -.11 

65.1  -9  1  ! 

Jiii»«  8.3 

9.44     .06 

33.7     6.7 

16.56    .16 

94.0    1.7 

31.00    J6 

39.1     1.3 

9.73    .16 

67.1     1.6 

18.3 

9.37     .06 

33.0     6.6 

16.40    .19 

95.5    1.3 

30.93    .68 

40.3    1.1 

9.54     .90 

68.7     1.4 

28.3 

9.38     .00 

33.4     6.6 

16.30    .91 

96.6    6.9 

30.83    .16 

41.3    0.0 

9.31     .94 

6D.9     1  0 

July  8.3 

9.19    .10 

31.8    6.6 

15.98    .99 

97.3  +6.4 

30.73    .11 

43.1     0.6 

9.05     .96 

70.:     0  6 

18.3 

9.08 -.11 

31.3+6.5 

15.75  -.98 

97.6    6.6 

30.61  -.18 

43.6  +6.4 

8.76  -.30 

71.0  -0.1 

38.3 

8.97     .11 

30.8    6.4 

15.51     .93 

97.3  -#.5 

30.48    .13 

43.0  4«.9 

8.45     .31 

70.9  +0.3 

Aug.  7.«j 

8.86    .11 

30.4    6.3 

15.38    .93 

96.6    6.6 

30.35    .13 

43.0  -6.1 

8.13     .39 

70.4     0.7  ' 

1 

17.3 

8.75    .10 

30.1     6.9 

15.06     M 

95.4     1.4 

30.33    .19 

43.8    6.4 

7.83     .30 

69.4     1.1  < 

37.1 

8.66    .00 

30.0  +6.1 

14.86    M 

93.8    1.8 

30.10    .11 

43.3    0.7 

7.53     .96 

68.1     15 

Sepi  6.1 

8.57  -.07 

30.0  -#.1 

14.67  -.17 

91.8-8.9 

30J»  -.16 

41.5 -#.9 

7.36 -.94 

66.4  +1.8 

16.1 

8.51     .06 

30.1     6.3 

14.53    .13 

89.4    9.6 

39.91     .67 

40.4     1.9 

7.04     .19 

64.4     9.1 

36.0 

8.48  -.09 

30.5    6.5 

14.41     .68 

86.7    9J 

89.85  -.6« 

39.0     1.5 

6.88    .19 

63.1     9.3- 

Oct.    6.0 

8.49  ^.01 

31.1     6.7 

14.34  -.6« 

83.7    3.9 

30.83    .66 

37.4     1.8 

6.80  -.04 

50.8    9.4  ' 

16.0 

8.5:)     .06 

31.9    6.9 

14.34  +.88 

80.4    3.4 

39.84  +.04 

35.5    9.6 

6.80  +.05 

57.4     9.4 

36.0 

8.63  f.n 

3I.0  -1.9 

14.39  +.06 

76.9  -^5 

30.90  +.60 

3.1.3  -«.3 

6  88  +.12 

55.3  +9.3 

Nov.  4.9 

8.76     .16 

34.3    1.4 

14.51     .15 

73.3    3.e 

30.01     .13 

30.9     9.5 

7.06    .e 

53.0     9.4) 

14.9 

8.94     .90 

35.9    1.7 

14.69     .81 

60.6    3.6 

30.17    .18 

38.4     9.6 

7.33     .31 

51.3     1.7 

34.9 

9.16     .94 

37.7     1.9 

14.94     .97 

06.1     3.5 

30.38    .93 

35.7     9.7 

7.68     .99 

49.8     1.3 

Doc.   4.8 

9.43     .90 

39.6     9.6 

15.34     .38 

63.6    3.3 

30.63    .97 

83.0     9.7 

8.10     .40 

48.7     0.0 

14.8 

9.71  +.31 

31.8-9.1 

15.60  +.30 

59.5  -3.6 

30.93  +.30 

30.3  -9  7 

8.59  +.63 

48.3  +0.9 

3I.H 

10.05     .» 

31.9     9.9 

16.00     .48 

56.6    9.6 

31.3:)     .33 

17.7     9.5 

9.13     .55 

48.1  -6.9 

.31.8 

I0.:t8  +.34 

:)U.I  -9.t 

16.43  +.44 

r>4.3  -«.!  1 

31.57  +.34 

15.3  -9.3 

9.60  4.96 

48.6  >0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Sular 
Date. 

a  Draconis. 

Q  Bootis. 
{Areturus,) 

f!^  Bootis. 

p  BootiB. 

Ri|rbt 

Asoension. 

Deollnatioii 
North. 

Rlffht 
Aicension. 

Declination 
ITorth. 

Right 
ABoension. 

Declination 
North. 

Right 
AeoeitsioD. 

Declination 
JTorlA. 

li      m 

14     1 

+64  53 

h     ni 

14  10 

+ 19  44 

h     DI 

14  21 

+62  20 

b      ni 

14  27 

+30  50 

(Dec.30.8) 

• 

24.94  +.56 

35.0  -9.3 

39.96  +.39 

56'.8  -9.5 

27.74  +.49 

II 

65.3  -9.0 

s 
6.52  +.39 

53.3  -9.6 

Jan.  9.8 

25.53     .00 

32.9    1.7 

40.29     .33 

54.4     9.9 

28.17     .44 

62.9    9.9 

6.86     .35 

50.8    9.3 

iU.8 

26.14     .08 

31.5     I.l 

40.63    .33 

52.3     1.9 

28.62    .45 

61.0     1.6 

7.22    .30 

48.8    1.8 

89.7 

26.76     .01 

30.7  -0.4 

40.96    .39 

50.5     1.5 

29.08    .45 

59.7     1.0 

7.57    .35 

47.1     1.4 

Feb.   8.7 

27.36    .08 

30.6  +0.9 

41.28    .31 

49.2     I.l 

29.53     .43 

59.0  -0.3 

7.92    .34 

45.9    0.9 

18.7 

27.92  +.63 

31.1  +0.6 

4 1 .58  +.99 

48.3  -0.6 

29.95  +.40 

59.0  +0.3 

8.25  +.38 

45.3  -0.4 

28.7 

28.43    .47 

32.3     1.4 

41.85    .90 

47.9  -0.9 

30.34     .30 

59.6    0.9 

8.55    .90 

45.2  +0.9 

Mar.  10.6 

28.87     .40 

34.0     1.9 

42.09    .93 

47.9  +0.9 

30.68    .39 

60.8    1.4 

8.82    .95 

45.7    0.7 

20.6 

29.23    .38 

36.2    9.3 

42.30     .19 

48.3     0.0 

30.98    .97 

62.5    1.9 

9.06    .99 

46.6     1.1 

30.6 

2J.50     .93 

38.7    9.7 

42.47     .15 

49.0     0.9 

31.21     .91 

64.6    9.3 

9.25    .18 

47.9     1.6 

Apr.  9.5 

29.69  +.14 

41.6  +9.9 

42.61  +.19 

50.1  +1.1 

31.40  +.15 

67.0  +9.5 

9.41  +.14 

49.5  +1.7 

19.5 

29.79  +.05 

44.5    ».0 

42.71     .08 

51.4     1.3 

31.52    .09 

69.7    9.7 

9.53    .10 

51.4     1.9 

39.5 

29.80  -.03 

47.5    9.9 

42.78    .05 

52.8     1.5 

31.58  +.04 

72.5    9.8 

9.62    .06 

53.4    9.1 

May   9.5 

29.73    .11 

50.4     9.8 

42.81  +.09 

54.3     1.5 

31.59 -.01 

75.2    9.7 

9.66  +.03 

55.5    9.1 

19.4 

29.58    .18 

53.1     9.6 

42.82  -.01 

55.9     1.5 

31.65    .06 

77.9    9.6 

0.68    .00 

67.7    9.1 

29.4 

29.37  -.94 

55.6  +9.3 

42.80  -.03 

57.4  +1.4 

31.46  -.11 

80.4  +9.3 

9.66  -.03 

59.7  +9.0 

Juue  8.4 

29.09    .30 

57.7     1.9 

42.76    .05 

58.8    1.3 

31.32    .15 

82.6    9.0 

9.60    .06 

61.6     1.8 

18.4 

28.77    .34 

59.3     1.4 

42.69    .07 

60.1     1.9 

31.15    .19 

84.5     1.7 

9.53    .09 

63.3     1.5 

28.:j 

28.41      .38 

60.6    0.9 

42.60    .09 

61.2    0.9 

30.95     .99 

86.0     1.3 

0.43     .11 

64.7     1.3 

July  8.3 

28.02    .40 

61.3  +0.5 

42.50     .11 

62.0     0.7 

30.72     .94 

67.1     0.8 

9.30    .13 

65.8    1.0 

18.3 

27.61  -.41 

61.5    0.0 

42.38  -.13 

62.6  +0J» 

30.47  -JW 

87.7  +0.4 

9.16  -.15 

66.6  +0.6 

28.2 

27.19     .43 

61.2-0.6 

42.24     .14 

63.0  +0.9 

30.20    .97 

87.9  -0.1 

9.00    .10 

67.1  +0.3 

Aug.  7.2 

26.77     .41 

60.S     I.l 

42.11     .14 

63.1     0.0 

29.93     .97 

87.5    0.0 

8.84     .17 

67.2  -0.1 

17.2 

26.36     .38 

G9.0    1.6 

41.96    .14 

62.9  -0.3 

29.66    .96 

86.7     I.l 

8.67    .17 

66.9    0.4 

27.2 

25.98    .30 

57.2    9.0 

41.83    .13 

62.4    0.6 

29.40    .95 

85.4     1.5 

8.50    .16 

66.2    0.8 

Sept.  6.1 

25.64  -.39 

54.9  -9.5 

4l.70-.il 

61.6  -0.9 

29.15 -.93 

83.7  -1.9 

8.35  -.15 

65.2  -1.9 

IG.l 

25.33    .97 

52.2    9.9 

41.60    .09 

60.5    1.9 

28.93    .90 

81.5    9.3 

8.21     .13 

63.8    1.5 

26.1 

25.09    .91 

49.2    3.9 

41.52    .06 

59.1     1.5 

28.75     .16 

78.9    9.7 

8.10    .10 

62.0    1.9 

Oct.    6.1 

24.91     .14 

45.8    3.5 

41.47  -.03 

57.5    1.8 

28.62    .11 

76.0    8.1 

8.02    .06 

60.0     9.9 

16.0 

24.81  -.06 

42.2    3.7 

41.46 +.01 

55.5    9.1 

28.54  -vOS 

72.7    3.3 

7.98  -.01 

57.6    9.5 

26.0 

24.80  +03 

38.4  -3.6 

4 1 .49  +.05 

53.3  -9.3 

28.52  +.01 

69.3  -9.5 

7.99  +.04 

54.9  -9.8 

Nov.  5.0 

24.88  •  .13 

34.5     3.9 

41.58    .11 

50.9    9.5 

28.57     .08 

65.6    3.7 

8.00    .00 

52.0    3.0 

14.9 

25.05     .99 

.30.6     3.8 

41.71     .16 

48.3    9.7 

28.69     .15 

61.9    3.7 

8LI7     .14 

49.0    3.1 

24.9 

25.32     .31 

26.8     3.7 

41.90     .91 

45.5    9.8 

28.88    .99 

58.1     3.7 

8.34     .19 

45.8    3.9 

Dec.   4.9 

25.68    .40. 

23.2    3.5 

42.13     .95 

42.7     9.8 

29.14     .99 

54.5    3.0 

8.56     .94 

42.7    3.1 

N.9 

2G.I3  +.46 

19.9  -3.1 

42.40  +.96 

39.9  -9.7 

29.45  +.34 

51.0  -3.3 

8.82  +.98 

39.6  -3.0 

24.8 

26.64     .54 

17.0     9.6 

42.70     .31 

37.2    9.6 

29.83     .39 

47.9    9.9 

9.13     .31 

36.6    9.8 

34.8 

27.20  +.57 

14.6  -9.1 

43.02  +.33 

34.6  -9.4 

30.24  +.43 

45.1  -9.4 

9.46  +.33 

33.9  -9.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

5  Vnm  Minoria. 

a*  Centauri. 

e  Bootio. 

a*  Libra. 

Maui 

8oUr 
Date. 

Right 
AMeDiion. 

Deolination 
North. 

Right 
▲scenaion. 

Declination 
SmUh. 

Right 
Afloenaion. 

• 

DeelinaUon 
North. 

Right 
AeoeiMion. 

1 

DeeliMllon 
Souih. 

h     ni 

14  27 

+76*  10) 

1i      in 

14  82 

-60  22 

h     m 

14  40 

+27  31 

h     n 

14  44 

—  15  35 

(Deo^.8) 

• 

43.49  -I-.87 

35.8-8.4 

a 
10.19  4.56 

59.5    0.0 

• 

19.10  4.99 

56?9  -8.6 

■ 

49.03  4.80 

19J  -1 J 

Jan.  9.S 

44.39    .M 

33.6    IJ 

10.67     JO 

59.8  -0.5 

19.43     .33 

53.7    8.4 

49.36    J3 

13.7     1.7 

19.8 

45.36    M 

39.0    IJ 

11.94     .50 

60.6     1.0 

19.77     .34 

51.5    8  J 

49.70    .34 

15.4     1.7 

«9.7 

46.37  1.00 

31.1  -OJ 

11.81      .56 

61.8     1.4 

13.19    .34 

49.8    IJ 

50.04     .33 

17.1     1.7 

Feb.  8.7 

47.37    JO 

30.9  48.1 

19.36    .53 

63.4     IJ 

13.46    .33 

48.4     IJ 

50.36    .39 

18.8     1.0 

18.7 

48.33  +  JO 

31.3  40.7 

19.88  4.50 

65.4  --9.1 

13.78  4.31 

47.7  -8J 

50.68  4.30 

90.4  -1 J 

88.7 

49.99    M 

39.4     1.4 

13.37     .40 

67.6    9.4 

14.09     .99 

47.4     0.0 

50.97     JO 

91.9    1.4 

Mar.  10.6 

50.09    .73 

34.1     IJ 

13.80    .41 

70.9    9J 

14.36    .90 

47.6  48J 

51.94     J5 

93.9    1.9 

90.6 

50.69    JO 

86.9    8J 

14.19    .36 

79.9    9.7 

14.60    .99 

48.3    0.0 

51.48    JO 

94.4     IJ 

90.6 

51.91     .« 

38.8    9.7 

14.53    .30 

75.7    9.8 

14.80    .19 

49.4     IJ 

51.69    .19 

95.4    OJ 

Apr.  9.6 

51.58-1- JO 

41.7  48.8 

14.80  4  J4 

78.6  -9.9 

14.97  4-.10 

50.9  41 J 

51.87  4.18 

1 

96.9  -0.7 

19.5 

51.79  +.11 

44.7    8.0 

15.09    .18 

81.5    9J 

15.11     .11 

59.6     IJ 

59.09    .M 

96.8    0.5 

99.6 

51.84  -.00 

47.8    8.0 

15.17    .19 

84.4    9.0 

15.90    .06 

54.5    8J 

59.14     .11 

97.9    0.4 

May  9.5 

51.73    .10 

50.9    8J 

15.97  4.00 

87.1     9.7 

15.97     .06 

56.6    8.0 

59.93    .06 

97.6    OJ 

19.4 

51.48    .» 

53.8    9.7 

15.30    .00 

89.7    9J 

15.30  4.01 

58.6    9.0 

59.90    .05 

97.8  -0.1 

99.4 

51.08  -.45 

56.4  48J 

15.97  -.06 

99.1  -9.3 

15.99  -.08 

60  6  41 J 

59.39  4.88 

97.8    OJ 

Jane  8.4 

60.57    .80 

58.6    8.1 

15.19    .11 

94.3    9 J 

15.96    .05 

69.4     IJ 

59.33  -Jl 

97.8  48.1  i 

18.4 

49.95    .00 

60.5    1.0 

15.04     .17 

96.9    1.7 

15.90    .07 

64.1     IJ 

59.31     .09 

97.8    0.1 

98.3 

49.95    .73 

61.9    1.1 

14.84     JO 

97.7     IJ 

15.11     .10 

65.6    IJ 

59.96    .06 

97.6    OJ 

July  8^ 

48.48    .79 

69.8    OJ 

14.60    JO 

98.8    0.0 

15.00    .19 

66.7     IJ 

59.19    .00 

97.4    0.9 1 

18.3 

47.66  -  J3 

63.9  48.1 

14.31  -.30 

99.6  -0  J 

14.87  -.14 

67.6  48.7 

59.10  -.10 

97.1  40  J 

98.3 

46.89    .05 

63.0  -0.4 

14.00    .33 

99.9  -8.1 

14.73    .15 

68.9  48.4 

51.08    .18 

96.7    0.4 

Ang.  7.9 

45.97    .04 

69.3    OJ 

13.66    .34 

99.8  48J 

14.57    .16 

68.4    OJ 

51.85    .13 

96.3    0.4 

17.9 

45.13    .00 

61.1     1.4 

13.39     .34 

99.9    0.7 

14.40     .10 

68.3 -8J 

51.71     .14 

95.9    0.4 

97.9 

44.39    .78 

59.4     IJ 

19.98    .33 

98.9    1.1 

14.94     .10 

67.8    0.8 

51.57     .14 

95.4    OJ 

Sept  6. 1 

43.57  -.78 

57.1  -8.4 

19.66  -.30 

96.8  41 J 

14.08  -.15 

67.0  -1.8 

51.44  -.13 

95.0  40.4 

16.1 

49.89    .03 

54.5    8.8 

19.38    JO 

95.1     1.8 

13.94     .13 

65.8     1.3 

51.39    .11 

94.5    0.4 

96.1 

49.30    .68 

51.5    8.8 

19.15    .10 

93.1     9.1 

13.89    .10 

64.9    1.7 

51.99    .06 

94.9    OJ 

Oct.   6.1 

41.89    .41 

48.9    3J 

19.00    .19 

90.9    9J 

13.74     .87 

69  4    8  J 

51.16  -.06 

93.9  48.9 

16.0 

41.47    JO 

44.5    3.7 

11.99 -.04 

88.6    9.3 

13.69  -.08 

60.9    83 

51.13     .00 

93.8    OJ 

96.0 

41.97  -.18 

40.7  -3  J 

11.99  4.06 

86.3  48.9 

13.69  4.83 

57.8  ^J 

51.15  4.06 

93.8  -8  J 

Nov.  5.0 

41.99  •f-.OO 

36.8    X'j 

19.09    .16 

84.1     9.1 

13.74     .07 

55.1     8.8 

51.99    JO 

94.1     0.4 

15.0 

41.33    .10 

39.9    3.9 

19.99    .94 

89.1     IJ 

13.84     .19 

59.9    8J 

51.34     .14 

94.6    0.6  j 

94.9 

41.60    JO 

99.0    3J 

19.51     .33 

80.3    IJ 

13.99     .10 

49.9    3.8 

51.51     .10 

95.3    OJ 

Deo.  4.9 

49.04     .08 

95.3    3J 

19.88    .41 

78.9    1.9 

14.19    .93 

46.1     3  J 

51.73    .94 

96.3    1.1 

14.9 

49.63  -l>.00 

91.9 -8  J 

i3.:)9  4.47 

78.0  40.7 

14.44  4J7 

43.0  -8.0 

51.99  4.90 

97.5  -1 J 

94.8 

43.36    .78 

18.9    8J 

13.89     .50 

'     77.5  40.9 

14.73     JO 

40.1     8  J 

69.98    JO 

98.9     IJ 

34.8 

44.91  -t-JO 

16.4 -8J 

14.36  4.56 

1     77.4  -«J 

15.05  4- JO 

37.4  -8.5 

59.60  4  J3 

30.4  -1.0 
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fiVtBrn  Minorifl. 

P  BootU. 

fi  Libra. 

/i'  Bootia. 

Me*n 
Solar 
Date. 

Klght 
Aflcension. 

DeoUnatloD 
North. 

Right 
Asoension. 

DeoUnatioii 
North. 

Bight 
Atoensioii. 

DeeUnation 
JSouth. 

Bight 
Aaoenaion. 

DeelinatioB 
Nwrih, 

li     m 
14  50 

+74  35 

h     m 

14  57 

+40  48 

b     m 

15  11 

O          t 

-  8  56 

h     m 

15  20 

+  87  45 

(Dec.30.8) 

59.22  +.74 

49.'8  -9.7 

s 
48.77  +.33 

65.3  -«.9 

6.57  +.80 

45.8  -1.7 

• 
20,60  +.31 

26.8  -3.0 

Jan.   9.8 

60.00     .81 

47.3     9.9 

49.12     .36 

62.6    9.5 

6.88    .81 

47.5    1.7 

20.93     .33 

24.0     8.6 

19.8 

60.85     .87 

45.4     1.6 

49.49     .37 

60.3    8.0 

7.21      .39 

49.2    1.7 

21.28    .35 

21.5     8.9 

29.8 

61.74     .90 

44.1     0.9 

49.87     .38 

58.5     1.5 

7.53     .89 

50.9    1.6 

21.64     .36 

19.5     1.7 

Feb.   8.7 

62.65     .90 

43.6  -4>.9 

50.25    .37 

57.2    0.9 

7.86     .39 

52.5    1.5 

22.00     .36 

18.1      1.8 

18.7 

63.54  -f^ 

43.7  40.4 

50.62  +.36 

56.6  -0.3 

8.17  4.30 

53.9  -1.3 

22.36 +J5 

17.2  -0.6 

88.7 

64.37     .89 

44.5     1.0 

50.96    .33 

56.6  +8.3 

8.47     .88 

55.2    1.1 

22.70     .33 

16.9     0.0 

Mar.  10.7 

65.14     .71 

45.8     1.0 

51.28    .30 

57.1     8.8 

8.74     .86 

56.2    0.9 

23.02    .80 

17.2  40.6 

20.6 

65.80     .01 

47.8    9.1 

51.57     .90 

58  2     1.3 

8.99     .84 

57.0    0.7 

23.32    .87 

18.0  *  1.1 

30.6 

66.34     .48 

50.2     9.5 

51.81     .99 

59.8    1.7 

9.22    .81 

57.6    0.5 

23.57     .84 

19.4     1.5 

Apr.  9.6 

66.76  +.34 

52.9  +9  8 

52.01  +.18 

61.7  48.1 

9.42  4.16 

58.0  H).3 

23.79  +.89 

21.1  41.9 

19.5 

67.03     .90 

55.9     3.0 

52.17     .13 

64.0    8.3 

9.59     .16 

58.1  -0.1 

23.97     .16 

23.2    9.9 

29.5 

67.16  +.06 

59.0     3  1 

52.29     .00 

66.4    9.5 

9.73     .19 

58.1  40.1 

24.11     .19 

25.6    9.4 

May  9.5 

67.14  -.06 

62.1     3.0 

52.36     .05 

68.9    8.6 

9.84     .10 

58.0    OJi 

24.21     .08 

28.0    9.5 

19.5 

66.99    .88 

65.0    9.9 

52.39  -l-.oi 

71.5     9.5 

9.93    .87 

57.8    0.3 

24.27  4.04 

30.6     9.5 

29.4 

66.71  -.34 

67.8  +9.7 

52.38  -.03 

74.0  48.4 

9.98  4.84 

57.4  40.3 

24.29     .00 

33.1  48.4 

June  8.4 

66.31     .45 

70.3    t.3 

52.33    .07 

76.3    9m 

10.01  +.01 

57.0     0.4 

24.27  -.04 

35.5     8.3 

18.4 

65.81     .54 

72.5    1.9 

52.24     .10 

78.4     1.9 

10.01  -.08 

56.6    0.4 

24.22    .07 

37.6     8.1 

28.4 

65.22    .89 

74.2    1.5 

52.13     .13 

80.2    1.6 

9.98     .04 

56.2    0.4 

24.12    .11 

39.6    1.8 

Jaly  8.3 

64.66    .89 

75.4     1.0 

51.98    .16 

81.6    1.3 

9.92    .87 

55.8    0.4 

24.00    .14 

41.2     1.4 

18.3 

63.85  -.73 

76.1  +0.5 

51.81  -.18 

82.7  40.9 

9.84  -.08 

55.4     0.4 

23.85  -.16 

42.5  41.1 

28.3 

63.09     .76 

76.3    0.0 

51.62    .90 

83.4  48.4 

9.73    .11 

55.0     0.4 

23.67     .18 

43.4     0.7 

Aug.  7.3 

62.32     .78 

76.0  -8.0 

51.41     .91 

83.6    0.0 

9.61     .13 

54.6    0.4 

23.48     .80 

43.9  40.3 

J  7.2 

61.54     .77 

75.1     1.1 

51.19     .98 

83.4  -8.4 

9.47     .14 

54.2    0.3 

23.27    .81 

44.0  -0.1 

27.2 

60.78    .74 

73.7     1.6 

50.97    .91 

82.8    8.8 

9.33    .14 

53.9    0.3 

23.06    .81 

43.6    0.6 

Sept  0.2 

60.05  -.70 

71.8-9.1 

50.76  -.90 

81.7-1  JO 

9.19  -.18 

53.7  40.8 

22.84  -.80 

42.8  -1.0 

16.1 

59.38     .83 

69.5    9.5 

50.57     .18 

80.2    1.7 

9.06    .19 

53.5  40.1 

22.64     .19 

41.6    1.4 

26.1 

58.78    .55 

€6.8    9.9 

50.40    .15 

78.3    8.1 

8.94    .10 

53.6    0.0 

22.46    .17 

40.0     1.8 

Oct.    6.1 

58.27    .45 

63.6    3.3 

50.26    .19 

76.0    8.5 

8.86    .07 

53.5  -8.1 

22.31     .J8 

38.0     8.8 

16.1 

57.88    .33 

60.2    3.6 

50.16    .07 

73.4     8.8 

8.81  -.83 

53.8    0.3 

22.20     .09 

356     9.5 

26.0 

57.60  -.90 

56.5  -3.8 

50.12  -.09 

70.4  -8.1 

8.80  +.89 

54.2 -OJS 

22.13  -.04 

32.9  -8.8 

Nov.  5.0 

57.47  -.06 

52.6    8.9 

50.13 +.04 

67.2    1.3 

8.84     .06 

54.8    0.7 

22.12  4.01 

29.9    3.1 

15.0 

57.49  +.09 

48.7     3.9 

50.20    .10 

63.8    8.4 

8.93    .11 

55.6    0.9 

22.16    .07 

26.7    3.3 

24.9 

57.65     .94 

44.8    3.8 

50.33    .16 

60.4    3.5 

9.07    .16 

56.7     1.1 

22.26    .13 

2:1.3    3.4 

1 

Deo.  4.9 

57.97     .39 

41.0     8.7 

50.52    .98 

56.8    3.4 

9.26    .91 

58.0     1.3 

22.42    .18 

19.9     3.4 

14.9 

58.44  +.58 

37.4  -3.4 

50.76  +.87 

53.4  -3.3 

9.49  4.85 

*  59.4  -1.5 

22.63  +.84 

16.5  -3.3 

24.9 

59.03     .05 

34.2     3.0 

51.06     .31 

50.2    3.1 

9.76     .88 

61.0     1.6 

82.89    .86 

13.2    3.1 

34.8 

69.74  +.76 

31.4  -9  5 

51.39 +.34 

47.2  -8.8 

10.06  4.30 

62.7  -1.7 

23.20  +.89 

\     10.2  -9.9 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y*Vnm 

Minorts. 

a  Corona  Boreal  is. 

a  Serpentu. 

r8«rpentis. 

Mmb 

Solar 

Bight 
AaoeaaioD. 

DMllllAtiOB 

ITortk. 

Bight 
Asoension. 

DeelinAtiOD 
North. 

Bight 
Aeoeosion. 

1 

DMlinfttion 
N&rtk. 

Bight 
AaoeoaloB. 

DeeUaatioR 
NmrUL 

h     m 

15  20 

+72  12 

h     m 

16  30 

O            1 

+27     4 

b      m 

15  38 

+    6  46 

h     m 

15  46 

+  4  48 

(Dm.80.9) 

s 
51.68  4- Ji 

66.0  -a.9 

9.68  4-99 

48.'5  -9.9 

s 
59.04  4J7 

66.6-9.9 

s 
91.01  4J7 

9L6  -9.1 

Jan.  9.8 

59.31     .M 

63.9    9J 

9.88    .31 

45.7     9.6 

59.39    J9 

64.3    9.1 

91.30    JO 

10.5    9 J 

19.6 

53.01     .7S 

60.9    9.0 

3.90     .30 

43.3     9.9 

59.69    JI 

69.9    9.9 

91.60    JO 

17.4     1  9 

99.d 

63.77     .77 

60.2    1.4 

3.54     .33 

41.3     IJ 

59.94     Jl 

60.4     1.7 

91.01     Jl 

15.6    1.7 

Feb.  a.8 

54.56     .79 

58.9  HI.7 

3.87     .33 

39.7     IJ 

53  95     .91 

58.7     1.4 

99.99    Jl 

14.0     1.4 

la? 

55.35  -l-.T? 

57.8    9J 

4.90  4- J9 

:)8  6  -0.8 

53.56  4.30 

57.4  -1.1 

99.5:)  4  JO 

19.7  -1.1 

«8.7 

56.11     ,7Z 

58.9  -H).? 

4.59    .31 

3d.O  -9.3 

53.86     .99 

56.5    OJ 

99.8:)     .90 

11.8     0  8 

Mar.  10.7 

56.89    .07 

60.9    IJ 

4.89     .99 

.38.0  49.9 

54.15     J7 

55.9  -9.4 

9:1.19    .90 

M.I     04 

90.7 

57.46    M 

60.8    IJ 

5.10     .90 

38.4     9.7 

54.41     .95 

55.7     OJ 

93.38     .90 

10.9  -0.1 

30.6 

58.01     M 

69.9    9J 

5.34     .93 

39.3     i.t 

54.65     .93 

55.8  49  J 

93.63     J3 

10.0  40.9 

Apr.  9.6 

58.45  4  JO 

65.4  49.7 

5.56  4- JO 

40.6  41 J 

54.86  4J0 

56.3  49.9 

93.85  4- JO 

1 1 .3  49 J 

19.6 

58.78    .97 

68.9    9J 

5.74     .17 

49.3     IJ 

55.05    .17 

57.0    9.8 

94.04     .18 

11.9     9.7 

99.5 

58.08    .lA 

71.3    9.1 

5.80     .13 

44.9    9.0 

55.91     .15 

57.9     1.0 

94.91     .15 

19.8    OJ 

May   9.5 

60.07  4.0 

74.4    3.1 

6.00    .10 

46.3    9.1 

55.34     .19 

60.0     1.1 

94.:i5    .19 

i:U     I.I 

19.5 

50.04  ^M 

77.5    9.0 

6.08    .06 

48.4    9.9 

55.44     .09 

60  9    IJ 

94.46    .09 

14.8    1.1 

99.5 

58.88 -.90 

80.5  49J 

6.13  4.09 

50.6  49.1 

55.59  4.06 

61.5  4-1 J 

94.54  4-.08 

16.0  41.9 

Jon«  8.4 

58.69    .31 

83.9    9J 

6.14     .00 

59.7    9.0 

55.56  4.03 

09.7    I J 

94.58  4.09 

17.9     IJ 

18.4 

58.96     .40 

85.7    9.3 

6.19 -.94 

54.6     IJ 

55.57     .00 

64.0     1.9 

94.60    .00 

18.3     1.1 

98.4 

57.89    .40 

87.7     1.0 

6.06    .07 

56.4     1.7 

55.55  -.03 

65.1     1.1 

94.60  -.03 

10.4     I.O 

July  8.4 

57.90    M 

89.4     1.4 

5.98    .10 

57.9     1.4 

55.50     .06 

66.1     IJ 

94.55     .09 

90.4    0.9 

18.3 

56.70  -.•! 

90.5  49J 

5.86  -.13 

59.9  41.1 

55.49  -.00 

67.0  49.8 

94.47  -.09 

91.9  49  J 

98.3 

56.06    .00 

91.9  441.4 

5.79    .IS 

60.1     9  J 

55.39    .11 

67.7    9.6 

94.37     .11 

99.0    9J 

Aug.  7.3 

55.39    M 

91.3-0.1 

5.56    .16 

60.7    0.4 

55.90    .13 

68.3    9.4 

94.95    .13 

99.5    0.5 

17.9 

54.70    JO 

01.0    OJ 

5.39    .17 

61.0  49.1 

55.06     .15 

68.6    9J 

94.19    .14 

99.9    OJ 

97.9 

54.01     .« 

00.0    1.1 

5.91     .16 

60.8  H)  J 

54.91     .15 

68.8  40.1 

93.97    .15 

9).l  49.1 

8«pt  6.9 

53.33  -JO 

88.6  -IJ 

5.03  -.18 

60.4  -0.7 

54.75  -.16 

68.8  -9.1 

93.81  -.15 

93.1  -9.1 

16.9 

59.70    .tl 

86.7    9.1 

4.86    .17 

50.5     1.0 

54.61     .14 

68.5    9J 

93.66    .14 

99.0    0.3 

96.1 

59.11     M 

84.3    9J 

4.70    .19 

58.3    1.4 

54.47     .19 

68.0    9J 

93.53    .19 

99.5    OJ 

Oct.    6.1 

51.50    .47 

81.5    3.0 

4.57     .19 

56.7     1.7 

54.36     .19 

67.3    9.9 

93.41     .10 

91.9    0.7 

16.1 

51.16     .97 

78.4    3J 

4.47     .09 

54.8    9.1 

54.98    .00 

66.3     I.I 

93.33    .06 

91.0    IJ 

96.1 

50.84  -.97 

74.9  -3J 

4.49  -.09 

59.6  -9.4 

54.94  -.09 

65.1  -IJ 

93.99  -.09 

19.0  -1.9 

Nov.  5.0 

50.63    .IS 

71.9    ne 

4.41  4-.09 

50.0    9  6 

54.95  4-.93 

63.6     1.6 

93.98  4-.09 

18.5    1.5 

15.0 

50.55  -.08 

67.4    d.!i 

4.45     .07 

47.3    9J 

54.30     .09 

61.9     1.9 

93.33    .97 

17.0    1.7 

95.0 

50.60  -I-.IS 

63.4     39 

4.55     .19 

44.3    aj 

54.40     .13 

60.0    9J 

93.43    .19 

15.9    IJ 

Dec.   4.9 

50.79     .90 

59.6    3.8 

4.70     .17 

41.3    3.1 

54.55     .17 

57.9    91 

93.58    .17 

13.9    9 J 

1 

14.0 

51.19  •I-.IO 

55.8  -3  J 

4  UO  4.99 

38.9  -3J 

54.75  4.99 

55.7 -9J 

93.77  4.91 

11.9-9.1 

94.9 

51.56     Jl 

59.4     3  3 

5.14     .90 

35.9    9.9 

54.99     .95 

5.3.5    9J 

94.00    J5 

0.0     9.9 

34.9 

59.13  •i-.ei 

49.3 -9J 

5.49  4.30 

39.3  >9J 

55.96  4- JO 

51.9 '^9J 

94.97  4-.9e 

6.9  -9.1 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTOK. 


Mmo 

Solar 
Date. 

Groombridge  9390. 

dOph 

iuehi. 

r  Herculis. 

9  Draconio. 

KiKbt 
Asoanskm. 

Deolination 
NorOL 

Right 
Aaoenaioii. 

DeoliMtkm 
6vutk, 

Bight 

DeoUaatloD 
North. 

Bifflit 

DeeMaatloa 
Kortk, 

h     m 

16    5 

+68      5 

h     m 

16    8 

o        t 

-  3  ^ 

h     n 
16    16 

+  46"  34 

h     m 
16  22 

+  6\   45 

(Doo.30.9) 

• 

58.56  4.40 

39.6  -3,4 

s 
35.91  4.96 

47.3  -1.8 

• 
95.76  4.96 

14J  -3.4 

98.59  4.31 

99.5  -3.5  . 

Jan.  9.9 

50.00    .48 

36.4     3.0 

36.18     .90 

49.0     1.7 

96.05     .33 

10.9    3.0 

98.87     .38 

96. 1     3  J 

19.8 

50.59    M 

33  6    9.5 

36.47     .30 

50.8     1.7 

96  38    .35 

8.0    9.6 

99.98    .44 

93.9    9.7  ' 

99.8 

60.11     M 

31.4     9.0 

36.78     .31 

59.4     1.6 

96.74     .97 

5.6     9.1 

99.74     .40 

90.7    93  • 

Feb.  8.8 

60.73    .ea 

99.7     1.3 

37.09    .31 

53.8     1.4 

97.13    .39 

3.7     1.6 

30.95    .51 

18.8     1.6 

18.8 

61.38  4.64 

98.8  -0.6 

37.40  4.31 

55.1  -1.1 

97.69  4.30 

9.4  -1.0 

30.77  4.59 

17.6  -0.9 

98.7 

69.03    .64 

98.5    0.0 

37.71     .30 

56. 1     0.9 

97.91     .38 

1.7-0.3 

31.99     .69 

17.0  -6.9 

Mar.  10.7 

69.66    XI 

98.8  46.7 

38.00     .98 

50  9     0.6 

98.98    .37 

1.7  40.3 

31.81     .50 

17.1  40.4 

30.7 

6:).94     .86 

99.9     1.3 

38.98     .97 

57.4     0.3 

98.64     .34 

9.3     0.0 

39..'K)    .47 

17.8     1.1 

30.7 

63.77     .M 

31.5     1.9 

38.54     J5 

57.6  -6.1 

98.07    .31 

3.5     1.4 

39.75     .49 

19.9     1.7 

Apr.  0.6 

64.93  4.49 

33.6  49.3 

38.78  4.« 

57.6  40.9 

99.97  4.98 

5.9  41.9 

33.15  4.37 

91.9  49  J  1 

19.6 

64.61     .» 

36.9    9.7 

39.00    .90 

57.3    0.4 

99.53    .94 

7.3     9.3 

33.49     .31 

93.5    9.6 

3i).6 

64.90    .94 

39.0    3.0 

39.19     .18 

56.8    6.5 

99.74     .19 

9.8     9J 

33.76     .94 

96.3    9.9 

May  9.5 

65.09    .14 

49. 1     3.1 

30.36    .15 

56.9    0.6 

99.91     .14 

19.6    9J 

33.97     .17 

99.3    3.1  j 

19.5 

65.18  4.05 

45.3    3.9 

39.49    .19 

55.5    0.7 

30.03    .16 

15.4     9.9 

34.10     .00 

39.4     3.1  1 

99.5 

65.18 -.06 

48.4  43.1 

39.60  4.00 

54.8  46.8 

30.10  4.06 

18.4  49.9 

34.15  4.03 

35.5  43.1 

Jone  8.5 

66.08    .14 

51.5    9.0 

39.67     .06 

54.0    6.6 

30.19    .00 

91.9     9.8 

34.13 -.09 

38.6    3.0 

18.4 

64.89     .93 

54  3    9.7 

39.79  4.03 

53.9    6.8 

30.09  -.05 

94.0     9.6 

34.04     .13 

41.6    9.6  ' 

98.4 

64.69     .31 

56.9    9.4 

39.79  -.01 

59.4     6.7 

30.09     .10 

96.5     9.4 

33.87     .90 

44.3     9.5 

July  8.4 

64.97     .30 

59.1     9.0 

39.70     .04 

51.7     6.7 

99.90     .14 

98.7     9.1 

33.64     .96 

46.7     9J 

18.4 

63.85  -.45 

60.8  -k-lA 

39.65  -.07 

51.1  40.6 

99.74  -.18 

30.6  41.7 

33.35  -.31 

48.7  41.8  , 

98.:) 

63.37     .50 

69.9    1.1 

39.56     .10 

50.5    0.5 

9^).54     .99 

39.1     1.3 

33.01     .36 

50.3    1.3 

Aug.  7.:) 

69.85    .54 

63.0    0.6 

39.45     .19 

50.0    0.4 

99.30     .94 

33.9    6.8 

39.63     .40 

51.4     0.9 

17.3 

69.99    .57 

63.4  40.1 

39.39     .14 

49.7    6.3 

99.05     .96 

33.8  46.4 

39.91     .43 

59.0  40.4 

97.9 

61.71     .56 

63.9  -0.4 

39.17     .15 

49.4     6J9 

98.77     .98 

34.0  -6.1 

31.77     .44 

59.1  -0.1 

Sept  6.9 

61.13 -.56 

69.5  -l.O 

39.09  -.15 

49.3  46.1 

98.49  -.90 

33.6  -0.6 

31.39 -.45 

51.7  -6.7 

16.9 

60.55    .56 

61.9     1.5 

38.86     .15 

49.3  -6.1 

98.91     .97 

39.8    1.0 

30.87     .44 

50.8    IJ 

96.9 

60.01     .58 

59.5    9.0 

38.79    .13 

49.4    0.9 

97.94    .96 

31.6     1.5 

30.44     .49 

49.4     1.7 

Oct.    6.1 

59.51     .47 

57.3    9.4 

38.59     .11 

49.7    6.4 

97.70     .93 

99.8    9.0 

30.04     M 

47.5    9.9 

16.1 

59.07     .40 

54.7    9.8 

38.50    .00 

50.9    0.6 

97.49    .19 

97.6    9.4 

99.69     .33 

45.1     9.6 

96.1 

58.71  -.39 

51.6  -3.9 

38.44  -^ 

50.8  -6.8 

97.39  -.14 

95.1  -4.6 

99.39  -J6 

49.3  -3.0 

Nov.  5.1 

58.44     .99 

48.3    3.5 

38.49  4.01 

51.7     1.6 

97.91     .66 

99.1     3.1 

99.16    .16 

39.9    8.3 

15.0 

58.96    .19 

44.7    3.7 

3845     M 

59.7     1.1 

97.16 -.09 

18.9    3.3 

99.09    .16 

3ri.7     3J 

95.0 

58.90  -.01 

40.9    3.8 

38.53    .11 

54.0     1.3 

97.16  4.64 

15.4     3.5 

98.96  -.01 

39.0    3J 

Dec.   5.0 

58.95  4.11 

37.0    3.0 

38.66    .15 

55.4     1.5 

97.94     .11 

11.8     3.6 

98.99  4.00 

98.9    3J 

14.9 

58.49  4.99 

33.1  -3  J 

38.84  4.90 

57.0  -1.6 

97.38  4.17 

8.9 -M 

99.19  4.17 

94.3 -3J 

94.9 

58.70     .33 

99.4     36 

39.06    .94 

58.6    1.7 

97.60    .93 

4.6    3.5 

99.33    JO 

90.6    3.0 

34.9 

59.08  4.43 

9fi.O  -^3 

39.31  4.f!7 

60.4  -1.8 

97.85  4  JO 

1.9 -3J 

99.63  4  J4 

17.0  -3.4 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASUINQTON. 

a  Soorpii. 
UhUares,) 

P  Hereulit. 

A  Draeonis. 

C  Ophiuchi. 

Heau 
Solar 
Dat«. 

\ 

w 

J 

Bight 
AsoenaioD. 

Dedlnatioii 
South. 

BiKbt 
AMeoa&on. 

DeoUnatloii 
north. 

Bight 
Aaoenaion. 

Declination 
North. 

Bight 
Aaowiaion. 

DeoUnaUon 
Somh. 

b     m 

16  22 

O           1 

-26  11 

h     m 

16  25 

+2f  43 

h     m 

16  28 

+68  59 

b     m 

16  81 

-id"  20 

(Deo.30.9) 

• 

40.98  -I-.98 

It 

18.2  -0.5 

30.02  +JM 

34.0  -9.8 

• 

9.02  +.35 

it 

63.4  -3J1 

a 
7.16  +.85 

44'.'2  -1.3 

Jan.  9.9 

41.27     .31 

18.8    0.7 

.30.28    .96 

31.3     9.6 

9.42    .45 

60.0    3.8 

7.42    .87 

45.6     1.3 

19.9 

41.59    .33 

19.5    0.8 

30.55    .99 

26.9    9.3 

9.91     .53 

57.0    8.7 

7.71     M 

46.9    1.3 

99.6 

41.93     .34 

20.4     0.9 

30.85     .31 

26.7    8.0 

10.46    .69 

54.6    8.8 

6.02    .81 

48.2    1.3 

Feb.  8.8 

« 

42.28     .36 

21.3    0.9 

31.17     .36 

24.8     1.6 

11.10    .64 

52.7    1.5 

8.33    .31 

49.6    1.8 

18.8 

42.62  ^.34 

22.3  -1.0 

31.48  +.39 

23.5  -1.1 

11.76  +.66 

51.4  H>.9 

6.64  +.31 

50.6  -1.0 

28.7 

42.96     .34 

23.2    1.0 

31.80    .31 

22  6    0.7 

12.43     .66 

50.6-9.8 

6.96    .31 

61.6    0.8 

Mar.  10.7 

43.30     .33 

24.2    0.9 

32.10    .30 

22.2 -OJi 

13.06    .64 

50.9  +0.4 

9.26     .30 

62.3    0.7 

80.7 

43.62    .31 

25.1     0.9 

32.40    .96 

22.2  +0.8 

13.71     .60 

51.7    1.1 

9.56     .99 

52.9    0.5 

30.7 

43.92     .99 

25.9    OJ 

32.67     .96 

22.8    0.8 

14.29     .54 

53.1     1.7 

9.63    .97 

63.2    0.3 

Apr.  9.6 

44.20  ^JSn 

26.7  -0.7 

32.92  +.94 

23.8  +1.8 

14.60  +.47 

55.0+8.8 

10.09  +.95 

63.4  -0.1 

19.6 

44.45     .94 

27.4     0.7 

33.15    .91 

25.1     1.5 

15.23     .39 

57.4     8.6 

10.33     .93 

63.4  40.1 

fl 

29.6 

44.68    .« 

28. 1     0.6 

33.34     .18 

26.8    1.8 

15.58    .30 

60.2    9.9 

10.55     .90 

63.2    0.8 

May  9.6 

44.89    .19 

28.7    0.6 

33.51     .15 

28.6    1.9 

15.83    .80 

63.2    3.1 

10.74     .18 

52.9    0.3 

19.5 

45.06    .16 

29.3    0.5 

33.65    .19 

30.7    8.0 

15.96  +.09 

66.4    8.9 

10.90    .15 

52.5    0.4 

29.5 

45.20  +.19 

29.8  -4>.6 

33.76  +.09 

32.8  4«.l 

16.02  -.09 

69.6  +3.1 

11.04 +.19 

52.1  40.5 

Jane  8.5 

45.30    .06 

30.3    0.5 

33.82    .05 

34.8    9.0 

15.97    .11 

72.7    8.0 

11.14     .08 

61.6    0.5 

18.4 

45.37      06 

30.8  -  0.4 

33.86  +.01 

36.9    1.9 

15.61     .90 

75.7    8.9 

11.20    .05 

61.1     0.5 

28.4 

45.40  +.01 

31.2    0.4 

33.85  -.08 

38.8    1.8 

15.57    M 

78.4    8.6 

11.24 +.01 

60.6    0.4 

Jaly  8.4 

45.39  -.03 

31.5     0.3 

33.82    .06 

40.5    1.6 

15.23    .37 

60.6    8.8 

11.23 -.09 

60.2    0.4 

18.4 

45.34  -.07 

31.8-0.9 

33.74  -.09 

42.0  +1.4 

14.62  -.45 

82.9  +1.6 

11.19 -.05 

49.8  40.4 

28.3 

45.26     .10 

32.0    0.9 

33.63    .19 

43.3    1.1 

14.34     .51 

84.5     1.4 

11.12    .09 

49.6    0.8 

Aug.  7.3 

45.14     .13 

32.1  -0.1 

33.50    .14 

44.2    0.8 

13.80    .56 

85.6    0.9 

11.02    .19 

49.2    0.3 

17.3 

45.00     .15 

32.1  +0.1 

33.34     .16 

44.9    0.5 

13.22    .59 

86.3  +0.4 

10.69    .14 

48.9    0.8 

27.3 

44.84     .17 

32.0    0.9 

33.17     .18 

45.2  49.9 

12.61     .61 

86.4  -9.1 

10.75    .15 

46.7    0.8 

Sept  6.2 

44.66  -.17 

31.8+0.3 

32.98  -.19 

45.2  -OJi 

11.99 -.69 

66.1  -0.6 

10.89  -.16 

46.6  40.1 

16.2 

44.49     .17 

31.5    0.4 

32.80    .16 

44.9    0.5 

11.37     .61 

65.2    1.9 

10.43    .15 

46.4  +0.1 

26.2 

44.33    .16 

31.1     0.4 

32.62    .17 

44.2    9.9 

10.77     .56 

63.6    1.7 

10.28    .14 

48.4    0.0 

Oct.   6.1 

44.18    .13 

30.6    0.5 

32.46    .15 

43.2    1.9 

10.21     .53 

61.8    8.1 

10.14     .19 

48.6  -0.1 

m 

16.1 

44.07    .09 

30.2    0.5 

32.32    .19 

41.8    1.5 

9.70     .47 

79.4    8.6 

10.03    .09 

46.6    0.8 

26.1 

43.99  -.06 

29.7  +0.4 

32.23  -.06 

40.0  -1.9 

9.27  -•40 

76.7  -3.0 

9.96  -.05 

46.9  -0.4 

Nov.  6.1 

43.97     .00 

29.3    0.4 

32.17 -.03 

38.0    8J 

6.93    .30 

73.5    3.3 

0.92  -.01 

49.4    0.5 

15.0 

43.99  +.06 

29.0    0.3 

32.16 +.08 

35.7    8.4 

6.66    .19 

70.0    8.6 

9.93  +.04 

49.9    0.7 

25.0 

44.08    .11 

28.7  +0.1 

32.20    .07 

33.2    8.6 

6.55  -.07 

66.3    3.8 

9.99    .09 

60.7     0.8 

Dec.  5.0 

44.21     .10 

28.7  ^.1 

32.29    .19 

30.6    8.7 

6.54  +.06 

62.5    8.8 

10.11     .14 

61.6    1.0 

15.0 

44.40  +.91 

28.8-6.9 

32.44  +.17 

27.7  -8.8 

6.64  +.16 

66.6  -3.6 

10.27  +.18 

62.7  -1.1 

24.9 

44.64     .96 

29.1     0.4 

32.63    .91 

24.8    8.8 

6.66    M 

64.9     3.7 

10.48    .99 

63.9    1.8 

34.9 

44.91  +.99 

29.6  -0.6 

32.66  +.95 

22.0  -«.7 

9.20  +  J9 

51.3  -8.4 

10.72  +J9 

66.2  -1.3 

i 
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1 

APPARKNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASUINOTON. 

■  Trianguli  Auitralia. 

If  llerculia. 

«  Ophiuclii. 

aUrMiJ 

Minoria. 

MOAD 

Solar 

RiKht 
Aacenaion. 

Deolinatioo 
North, 

Rijsbt 
AM«tfisioii. 

DecUnatloii 

Right 
Aaoenaloo. 

DeoUnatlon 
North. 

Right 
AaeanaioD. 

DMllnatiai. 
Nora. 

li     m 

16  37 

-68  49 

h     m 

16  39 

O          t 

+39    7 

h     m 

16  52 

+  9  32 

h     B 
16  56 

+82   12 

(Deo.30.9) 

a 
9.98-l>.fi6 

95.7  +1.7 

a 
7.38  4.93 

40.0  -3.3 

a 
98.40  4.91 

:)8.'u  -9.3 

a 
69.484  .59 

47''6  -8.5 

Jan.   0.0 

9.87     .e3 

94.1     1.4 

7.63     .97 

36.8     3.0 

98.63    .94 

36.4     9.9 

6:1.14     .80 

44.3     3.9 

19.9 

3.54     .00 

99.9    1.0 

7.09     .30 

33.9     9.7 

98.89     .97 

34.3     9.0 

64.08  1.06 

41.9    9.8 

99.8 

4.96    .74 

99.9    0.5 

8.93     .33 

31.3     9.3 

99.17     .90 

39.3     1.6 

65.97   1.98 

38.6    9.3 

Feb.  8.8 

5.09    .77 

91.8  40.1 

8.57     .35 

99.3     1.6 

99.46    .90 

30.7     1.5 

66.65   1.45 

36.5     i.6 

18.8 

5.80  -l-.TS 

91.9  -0.3 

8.93  4.35 

97.8  -1.9 

99.76  4.30 

99.3  -1.9 

68.1741.56 

35.1  -IJB 

1W.7 

6.58    .77 

99.4    0  7 

9.98     .» 

96.9  -0.6 

30.06    .90 

98.3    0.8 

69.78  1.69 

34.9  -0.5 

Har.10.7 

7.35    .76 

93.9    1.0 

0.G3     .34 

96  6    0.0 

30.36     .90 

97.7  -0.4 

71.41    1.61 

34.0  40.1 

«0.7 

8.09    .73 

94.4     1.4 

9.96     .38 

96.8  40.6 

30.65    M 

975    0.0 

73.00   1.54 

34.5    0.6 

30.7 

8.80    M 

96.0     1.7 

10.98     .30 

97.7     1.1 

30.93    .97 

97.7  40.4 

74.50   i.49 

:)5.6     1.4 

Apr.  9.6 

9.46  4.63 

97.9  -9.0 

I0..57  4.97 

99.1  41.6 

31.19  4.95 

98.3  40.7 

75.8541^5 

37.3  41.0 

19.6 

10.06     .57 

30.0    9.9 

10.83     .94 

30.9    9.0 

31.44     .93 

9!).9     1.0 

77.00   1.04 

39.4     9.3 

99.6 

10.60     .80 

39.3    9.4 

11.05     .91 

33. 1     9.3 

31.65    .91 

30.3    1.9 

77.!M     .60 

49.0    9.7 

Hay  9.5 

11.07    .« 

34.8    9  5 

1194     .17 

35.6    9.6 

31.85    .16 

31.6    1.4 

78.61     .54 

44.8    9.0 

19.5 

11.45    .34 

37.4     9.6 

11.39     .19 

38.3    9.7 

39.09    .15 

33.1     1.5 

79.014  .96 

47.8    3.1 

99.5 

11.74  -1^.94 

40.1  -4.7 

1 1 .50  4.00 

41.1  49.6 

39.15  4.19 

34.7  41.6 

79.14-  .09 

51.0  43.1 

June  8.5 

11.94     .13 

49.8    9.7 

11.56  4.04 

43.8     9.7 

39.96    .00 

36.4     1.6 

78.97     .90 

54.1     3.0 

18.4 

19.04  4.05 

45  4     9.6 

11.58     .00 

46.5    9.6 

39.33    .05 

38.0     1.5 

78.54     .57 

57. 1     9.9 

98.4 

19.04  -.05 

47.9    9.4 

11.55 -.05 

49.0    9.4 

39.36  4.09 

39.5    1.4 

77.84     .88 

59.9    9.7 

July  8.4 

11.93     .14 

50.3     9.9 

11.48     .00 

51.3    9.1 

39.36  -.09 

40  9     1.3 

76.89  1.05 

69.5    9.4 

18.4 

11.74  -.M 

59.4  -1.9 

II  37  -.13 

53.3  41.6 

39.39  -.05 

49.1  41.9 

75.7,3-1.96 

64.8  49.0 

98.3 

11.45     .30 

54.9     1.6 

11.99     .16 

55.0     1.5 

39.95     .00 

43.9     1.6 

74.38  1.43 

66.6     1.6 

Ang.  7.3 

11.09     .30 

55.6     1.9 

11.04     .10 

56.3     1.1 

39.14     .19 

44.1     0.8 

79.86  158 

68.0     1.9 

17.3 

10.66     .45 

56.6    0.8 

10.89     .99 

57.9    0.6 

39.09    .14 

44.7    0.5 

71.91    1.60 

68.9    0.7 

97.9 

10.18     .40 

57.9  -0.3 

10.59     .94 

57.6  40.9 

31.86    .16 

45.1     0.3 

69.48  1.76 

69.4  40.9 

8ept  6.9 

9.C8  -.50 

1 
57.9  40.9 

10.35  -.95 

57.6  -0.9 

31.70  -.17 

45.3  40.1 

67.68-1.80 

69.4  -0.3 

16.9 

9.18     .40 

56.8     0.6 

10.10     JM 

57.1     0.7 

31.53     .17 

45.3  -0  9 

65.88  1.79 

68.8    0.8 

96.9 

8.7U     .46 

56.0     1.1 

9.86     .93 

56.9     1.1 

31.36    .16 

45.0    0.4 

64.10  1.74 

67.8    1.3 

1 

Oct.    6.1 

8.96     .40 

54.6     1.5 

9.64     .91 

54.9    1.6 

31.90    .14 

44.4    0.7 

69.40  1.65 

66.9    1.8 

16.1 

7.90    .SB 

59.9     1.0 

9.45     .16 

5.3.1     9.0 

31.07     .19 

43.5     1.0 

60.80  1.89 

64.9    9.9 

90.1 

7.69  -.03 

50.9  49.9 

9.99  -.14 

50.9  -9.4 

30.96  -.06 

49.4  -1.9 

59.36-1.34 

61.8-9.6 

Nov.  5.1 

7.44  -.11 

48.6    9.4 

9.18     .00 

48.4    9.7 

30.90  -.04 

41.1     1.5 

58.19  1.13 

58.9    8.0 

15.0 

7.39  4-  01 

46.9    9.5 

9.19 -.09 

45.5    3.0 

30.88    .00 

39.5    1.7 

57. 1 1     .88 

55.8    8.8 

95.0 

7.46     .13 

43.7     9.5 

9.19  4.09 

49.3     8.9 

30.90  +.05 

37.6    1.9 

56.36     .60 

59.4     8.5 

Deo.  5.0 

7.66     .96 

41.3    9.4 

9.17     .00 

39.0     3.4 

30.98    .10 

35.6    9.1 

55.90-  .30 

4a8    8.6 

14  9 

7.99  4-.30 

39.0  49.9 

9.99  4.14 

35.6  -3.4 

31.10  4.15 

33.5-9.9 

55.75    .00 

45.1  -8.7 

94.0 

8.43     .49 

36.9     1.9 

9.46     .19 

39.1     3.4 

31.97    .10 

31.9    9.9 

55.914  .38 

41.5    8.6 

.34.9 

8.!)7  4.50 

35.1  41.6 

9.68  4.94 

98.8  -3.9 

31.48  4.9i 

99.0  -9.9 

66.394  .99 

38.0  -^.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

• 

AT  WASHINGTON. 

d  Herculis. 

a>  Herculis. 

bOph 

liuchi. 

p  Draeonif. 

MeMi 

Solar 
Date. 

Right 
Ascension. 

Declination 
iforth. 

Right 
Ascension. 

Declination 
irartk. 

Right 
Ascension. 

Declination 
Souih, 

Right 
Ascension. 

Declination 
North. 

h      m 

16  57 

+33  43 

h      m 

17    9 

+  14  90 

h     m 

17  19 

O            / 

-24     4 

h      m 

17  27 

• 

+52  22' 

(Dec.30.9) 

H 

32.73  +.90 

28.8  -3.9 

38.47  +.90 

49.8  -9.4 

40.22  +.99 

27.5  -0.3 

s 
55.69  +.18 

48.7  -3.6 

Jan.    9.9 

32.96     .94 

25.6     3.0 

38.68     .93 

47.4     9^ 

40.46     .96 

27.9     0.4 

55.89     .93 

45.1     3.4 

19.9 

33.22     .98 

22.8    9.7 

38.93     .95 

45.1     9.9 

40.74     .99 

28.3    0.5 

56.15     .99 

41.8     3.1 

29.8 

33.51     .30 

20.2    9.3 

39.20     .97 

43.0     1.9 

4 1 .03     .31 

28.8    0.5 

56.47     .33 

38.9     9.7 

Feb.  8.8 

33.a3     .39 

18.1     1.9 

39.48     .99 

41.2    1.6 

4L35     .39 

29.4     06 

56.82     .37 

36.4     9.9 

18.8 

34.16  +.33 

16.5  -1.3 

39.78  +.30 

39.8  -IJi 

4 1 .68  +.33 

29.9  -«.6 

57.21  +.40 

34.4  -1.6 

28.8 

34.49     .33 

15.5    0.8 

40.08     .30 

38.7     0.8 

42.01     .33 

30.5    0.5 

57.61     .41 

33.1     1.0 

Mar.  10.7 

34.82     .33 

15.0  -0.9 

40.38     .30 

38.1  -0.4 

42.35     .33 

31.0     0.5 

58.03     .49 

32.4  -0.3 

20.7 

35.14     .39 

la.O  +0.4 

40.68     .99 

37.9     0.0 

42.68     .39 

31.4     0.4 

58.44     .41 

32.3  +0.3 

30.7 

35.45     .30 

15.7     0.9 

40.97     .98 

38.2  +0.4 

43.00     .31 

31.8     0.3 

58.85     .39 

33.0     0.9 

Apr.   9.6 

35.74  +.98 

16.9+1.4 

4 1 .24  +.96 

38.9  +0.8 

43.31  +.30 

32. 1  -0.3 

59.23  +.36 

34.2  +1.5 

19.6 

36.01     .95 

18.5     1.8 

41.49     .94 

39.9     1.9 

4360     .98 

32.3     0.9 

59.58     .33 

35.9    9.0 

29.6 

36.24     .» 

20.5     9.1 

4 1 .72     .99 

41.2     1.5 

43.88     .96 

32.5    0.9 

59.89     .99 

38.2    9.4 

May   9.6 

36.44     .19 

22.8    9.4 

41.93     .19 

42.8     1.7 

44.13     .94 

32.7     0.9 

60.16     .94 

40.8    9.7 

19.5 

36.61     .15 

25.3    9.0 

42.11     .17 

44.6     1.8 

44.35     .91 

32.9    0.9 

60.38     .19 

43.7     3.0 

29.5 

36.74  +.11 

27.9  +9.6 

42.26  +  14 

46.5  +1.9 

44.55  +.18 

33.1  -0.9 

60.54  +.14 

46.8  +3.9 

June  8.5 

36.83     .07 

30.6     9.6 

42.:^     .10 

48.4     1.9 

44.71     .14 

33.3    0.9 

60.65     .08 

50.0     3.9 

18.5 

.36.88  +.09 

33.2    9.5 

42.46     .06 

50.3     1.8 

44.83     .10 

33.5    0.9 

60.70  +.09 

5.3.1     3.1 

28.4 

:i6  88  -.09 

35.7     9.4 

42.51  +.09 

52.1     1.7 

44.92     .06 

33.7    0.9 

60.69  -.04 

56.2    3.0 

J«^y  8.4 

36.84     .06 

38.0     9.1 

42.51  -.01 

53.8    1.6 

44.96  +.09 

33.9     0.9 

60.62    .10 

59.0    9.7 

18.4 

36.76  -.10 

40.0  +1.9 

42.48  -.05 

55.3  +1.4 

44.96  -.09 

34.2  -0.9 

60.49  -.16 

61.6  +9.4 

28.3 

36.65     .13 

41.7     1.6 

42.4 1     .06 

56.6     1.9 

44.91     .06 

34.4     0.9 

60.30     .90 

63.9    9.1 

Aug.  7.3 

36.49     .10 

43.1      1.9 

42.31     .11 

57.7     0.9 

44.83     .10 

34.6     0.9 

60.07     .95 

65.8     1.7 

17.3 

36.31     .19 

44.2    0.8 

42.18     .14 

58.5    0.7 

44.72     .13 

34.8    0.1 

59.80     .99 

67.4     1.3 

27.3 

36.10     .91 

44.8  +0.4 

42.03     .16 

59.1     0.4 

44.57     .16 

34.9  -0.1 

59.49    .39 

68.4     0.8 

Sept  6.2 

35.88  -.89 

45.0     0.0 

4 1.86 -.17 

59.4  -K.l 

44.41  -.17 

35.0    0.0 

59.16 -.34 

69.0  +0.3 

16.2 

35.66     .93 

44.6  -0.4 

41.68     .18 

59.4  -0.9 

44.23     .18 

34.9  +0.1 

58.81     .35 

69.0  -0.9 

26.2 

35.43     .99 

44.2    0.8 

41.50     .17 

59.0    0.6 

44.05     .17 

34.8    0.1 

58.46     .34 

68.6    0.7 

Oct.    6.2 

35.22     .90 

43.1     1.9 

41.33     .16 

58.4     0.7 

43.89    .10 

34.7    0.9 

58.12     .33 

67.6     1.9 

16.1 

35.03     .17 

41.6     1.7 

41.18     .14 

57.5     1.0 

43.74     .13 

34.5    0.9 

57.81     .30 

66.2     1.7  1 

26.1 

34.88  -.13 

39.7  -a.i 

41.06  -.11 

56.3  -1.3 

43.63  -.09 

34.3  +<».9 

57.52  -.96 

64.3  -9.1 

Nov.  5.1 

34.76     .09 

37.4     9.4 

40.98     .06 

54.8     1.6 

43.65  -.06 

34.0     0.9 

57.29     Jll 

61  9     9.6 

15.0 

34.7G  -.04 

34.9     9.7 

40.93^.09 

53.1     1.9 

43.52    .00 

33.8    0.9 

57.11     .15 

59. 1     3.0 

25.0 

34.68  +.01 

.32.0     3.0 

40.94  +.03 

51.1     9.1 

43.54  +.06 

33.7  +0.1 

56.99     .06 

5(i.O     3.3 

Doc.   5.0 

34.73     .07 

28.9     3.9 

40.99     .08 

48.8    9.3 

4.3.62    .10 

33.6    0.0 

56.94  -.01 

52.6    3.5 

1 

15.0 

34.8:1  +.19 

25.7  -3.9 

41.10  +.13 

46.5  -9.4 

43.76  +.16 

33.7  -«.l 

56.90.  +.06 

49.0  -3.6 

1 

24.9 

34.98     .17 

22.4     3.9 

41.25     .17 

44.1     9.4 

43.93     .90 

33.9    0.9 

57.05    .13 

45  3     3.6 

34.9 

35.18  +.99 

;     19.3  -3.1 

41.44  K91 

41.6-9.4 

44.15 +.94 

34.2  -0.3 

57.22  +.90 

41.7  -a.6 

FIXED  STARS,  1891. 
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AFPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

. 

a  Ophiaehi. 

u  Draeonit. 

fi  Herenlif. 

^1  Draeonia. 

Solar 
Dmt«. 

Sight 

AflOODSioil. 

DeoUiiAtlon 
yorlk. 

Bight 
Ascension. 

iDsoUnstion 
'      Korth. 

Right 
Ascension. 

Declination 

Right 
Asoonsion. 

DeolfaMtloB 
ifortt. 

h     m 

17  29 

+ 12  38 

h     m 

17  37 

+68  48 

h     m 

17  42 

+27  46' 

h     m 

17  43 

+72   11 

Jan.  0.0 

• 

50.97  -I-.16 

19!l  -9.3 

s 
31.96  4.17 

,    99.7-3.7 

< 

9.34  +.16 

59.5  -3.0 

s 
48.64  4.15 

60?9  -3.7 

9.9 

50.46    .91 

16.8    9S 

39.18    .97 

10.1     3.5 

9.59     .19 

56.5     9.9 

48.86     .98 

57.9    3.5 

19.9 

50.69    .94 

14.6     9.1 

39.51     .37 

15.7     3.9 

9.73     .93 

53.7     9.7 

49.91     .41 

53.8     3  3 

99.9 

50.95    M 

19.5     1.9 

39.94     .46 

19.6     9.8 

9.98     .96 

51.9     9.4 

49.67     .59 

50.7     9.9 

Feb.  8.8 

51.99    M 

10.8     1.6 

:)3.44     .54 

10.0    9.3 

10.96     .98 

49.0     9.0 

50.94     .61 

48.1     9.4 

18.8 

51.51  -1-^0 

9.3  -1.9 

34.09  4^.60 

8.0  -1  7 

10.55  +.30 

47.9  -1.6 

50.89  +.68 

40.0  -1.8 

28.8 

51.81     .30 

8.3    0.8 

34.63     .63 

6.6     1.1 

10.86    .31 

45.9     1.0 

51.60     .79 

44.4     1.9 

Mar.  10.8 

59. 1 1     .30 

7.6  -0.4 

35.98    .64 

5.8  -0.4 

11.17     .31 

45.1  -0.5 

59.:M     .75 

43.6  -0.5 

ao.7 

59.40    .90 

7.4     0.0 

35.99    .64 

5.7  46.9 

11.48     .31 

44.8     0.0 

5:i.09     .74 

43.4  +0.1 

30.7 

59.69     J8 

7.6  +0.4 

36.55     .61 

6.3     8.8 

11.79     .30 

45.1  40.5 

5:).a}    .79 

43.9     0.8 

Apr.  9.7 

59.97  4^.97 

8.9  46.8 

37.15  +.57 

7.5  4-1.5 

19.09  4  JO 

45.9  41.0 

54.59  +  67 

45  0  +1.4 

19.7 

53.94     J5 

9.1      1.1 

37.69     .51 

9.3     9.0 

19.37     .97 

47.9     1.5 

55.16     .60 

46.7     9.0 

99.6 

53.48    .93 

10.4     1.4 

38.17     .44 

11.6     9.5 

19.63     .95 

48.9     1.9 

55.79     .51 

48.9    9.4 

May  9.6 

53.71     .91 

11.9     1.6 

38.57     .35 

14.9     9.8 

19.87     .99 

50.9     9.9 

56.19    .41 

51.6    9.8 

19.6 

53.91     .16 

13.6     1.8 

38.88    .96 

17.9     3.1 

13.08     .19 

53.9    9.4 

56.55     .30 

54.5    3.0 

99.5 

54.08  -I-.IS 

15.4  41.9 

39.09  4-.  16 

90.4  4^.9 

13.95  4-.I6 

55.6  49.5 

56.80  4-.19 

57.6  +3.9 

June  8.5 

54.99     .19 

17.3     1.9 

39.91  4-66 

9:1.7    3.3 

13.39     .19 

58. 1     9.5 

56.93  4-.07 

60.9     3.3 

18.5 

54.39     .08 

19.9     1.8 

39.99  -.64 

97.0     3.9 

13.49     .68 

60.6     9.5 

56.94  -.05 

64.9    3.9 

98.5 

54.38  -I-.04 

91.0    1.7 

39.19    .14 

:M).9    3.1 

13.55  +.03 

6:1. 1     9.4 

56.89    .18 

67.4     3.1 

Joly  8.4 

54.41     .00 

99.6     1.6 

38.93    .94 

33.9     9.9 

13.57  -.01 

65.4    9.9 

56.59     .98 

70.4     9.9 

18.4 

54.39  -.03 

94.9  +1.4 

38.64  -.33 

36.0  44.6 

13..54  -.05 

67.6  49.0 

56.94  -.40 

73.9  49.6 

98.4 

54.34     .07 

95.5    1.9 

38.97    .« 

38.5    9.3 

13.47     .09 

69.5     1.8 

55.79     .50 

75.7     9.3 

Aog.  7.4 

54.95     .10 

96.6    1.0 

37.81     .40 

40.6     1.8 

13.:US    .13 

71.1      1.5 

55.94     .68 

77.8     1.9 

17.3 

54.13     .13 

97.5    0.7 

37.99     .56 

49.9     1.4 

13.99     .16 

79.4     1.1 

54.69     .86 

79.5     1.5 

97.3 

53.99    .15 

98.9    0.6 

36.79    .60 

43.4     0.9 

13.04     .19 

73.4     0  8 

53.99     .73 

80.8     1.0 

Sept  6.3 

53.89  -.17 

98.5  46.9 

36.10  -.68 

44.1  46.4 

19.85  -JO 

74.0  40.4 

53.19 -.75 

81.6  40.5 

16.9 

5.3.65     .18 

98.6  -0.1 

35.46     .84 

44.3  -0.1 

19.64     Jt 

74.1     0.0 

59.49    .77 

81.8    0.0 

96.9 

53.47     .17 

98.4     0.3 

:M.81     .64 

41.9    0.6 

19.49     .91 

74.0  -0.4 

51.64     .77 

81.6  -0.5 

Oot   6.9 

53.30     .18 

97.9     0.6 

34.18    .68 

43.0     1.1 

19.91     M 

73.4     0.8 

50.87     .75 

80.S     1.1 

16.9 

53.14     .14 

97.9    0.9 

33.58     .58 

41.6     1.8 

19.09     .18 

79.4     1.9 

50.13     .71 

79  4     1.6 

96.1 

53.01  -.11 

96.1  -1.9 

33.09 -.58 

30.8  ^1 

11.85 -.15 

71.0-1.6 

49.45  -.65 

77.6  -9,1 

Not.  5.1 

59.91     .08 

94.8     1.6 

39.53    .45 

37.4     9.6 

11.79    .11 

69.9     1.9 

48.84     .56 

75.3     9.5 

15.) 

59.86  -.00 

93.9     1.7 

39.13    .80 

34.6     3.0 

11.69     .67 

67.1     9.3 

48.39     .46 

79.6     9.0 

95.1 

59.85  -l-.OI 

91.3     1.9 

31.89    M 

31.4     3.3 

1 1 .57  -.60 

64.7     9.5 

47.99     .34 

69.5    3,9 

1 

Deo.   5.0 

5*2.88     .06 

19.3    9.1 

31.61     .15 

98.0     3.5 

lt.58  4-.03 

69.0    9.8 

47.64     .91 

66. 1      3.5  1 

15.0 

5'i.»7  4-.  11 

17.1  ^.9 

31^  -.03 

94.3  -3.7 

1 1 .63  +.08 

59.9  -9.9. 

47.49  -.08 

62.5  -3,7 

95.0 

53.10     .!& 

14.8     9.3 

31.56  4.00 

90.6    3.7 

11.73     .13 

56.9    3.0 

47.48  +.06 

58.7     3.7 

J 

34.0 

53.«27  4.19 

19.5  ^.3 

31.70  4.91 

16.9  -3.6 

11.88  +.17 

53.3  -3,0 

47.61  +.90 

5r».0  -3.6  1 
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• 

1 

• 

1 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINQTON. 

1 

1 

y  Draoonif. 

/'  Sagittarii. 

ft  Sagittarii. 

11  SerpentiB. 

Mean 

!       Solmr 

Dale. 

Bight 
Asoension. 

Deolinatlon 
North. 

Bight 
Aaoenaion. 

Declination 
8ovth, 

Bight 
Aaoenaion. 

Deollnation 
South, 

Bight    - 
Aaoenaion. 

Deollnation 

h     m 

17  54 

+  5f  29 

h     m 
17  58 

-30  25 

b     m 

18    7 

O            1 

-21     5 

h     m 

18  15 

o       # 

-  2  55 

Jau.   0.0 

• 
1.92-I-.13 

60.5  -3.6 

• 
45.56  +.90 

31.1  +0.3 

a 
12.10  +.17 

15.1  -0.3 

a 
37.82  +.19 

38.9  -1.3 

9.9 

2.08    .19 

57.0     3.5 

45.77     .93 

30.9    0.9 

12.29    .91 

r5.4     0.3 

.37.99    .18 

40.3    1.4 

19.9 

2.30    .95 

53.6     3.9 

46.03    .97 

30.7  +0.1 

12.52    .94 

15.7     0.3 

38.18    .91 

41.6    1.3 

29.9 

2.58    .ao 

50.5     9.0 

46.31     .30 

30.6    0.0 

12.78    .97 

16.0     0.3 

38.41     .94 

42.9     1.9 

Feb.  8.9 

2.90    .34 

47.8     9.4 

46.62    .39 

30.6    0.0 

13.06    .99 

16.4     0.3 

38.66    .96 

44.0     1.0 

16.8 

3.26  •I-.97 

45.7  -1.0 

46.96  +.33 

30.7    0.0 

13.36  +.30 

16.7  -0.3 

38.92  +.98 

45.0  -0.8 

28.8 

3.64     .30 

44.1     1.3 

47.29    .34 

30.7  -«.l 

13.67    .31 

16.9    0.9 

.39.21     .90 

45.7    0.6 

Mar.  10.8 

4.04     .« 

43.1  -0.6 

47.64     .39 

30.8    0.1 

13.99     .39 

17.1  -«.l 

39.50     .99 

46.1  -0.3 

20.8 

4.45     .40 

42.8    0.0 

47.96    .35 

30.9    0.1 

14.31      .39 

17.1     0.0 

39.79     .30 

46.3     0.0 

30.7 

4.8C     .30 

43.2  +0.6 

48.33    .34 

31.0    0.1 

14.63     .39 

17.1  +0.1 

40.09     .90 

46.2  +0.9 

Apr.  9.7 

5.24  -{-.S? 

44.1  +1.9 

48.68  +.33 

31.1  -0.1 

14.95  +.31 

17.0  +0.1 

40.38  +.90 

45.9  +0.5 

19.7 

5.61     .39 

46.6     1.8 

49.01     .30 

31.3    0.1 

15.26     .30 

16.8     0.9 

40.67     .98 

45.2    0.7 

29.6 

5.94     .99 

47.7    9.3 

49.32    .31 

31.4     0.9 

15.56    .90 

16.6     0.9 

40.95    .97 

44.4    0.9 

May  9.6 

6.24     .97 

50.2    9.0 

49.62    .90 

31.6    0.9 

15.84     .97 

16.4     0.3 

41.21      .99 

43.4     1.0 

19.6 

6.48    .90 

53.0     9.9 

49.80    .90 

31.9     0.3 

16.10     .95 

16.1     0.9 

41.45     .93 

42.4     1.1 

29.6 

6.68  +.17 

56.0  +3.1 

50.14  +.98 

32.2  -0.4 

16.34  +.99 

15.9  +0.9 

41.66 +.90 

41.2+1.9 

Jone  8.5 

6.83    .19 

59.2    3.9 

50.35    .19 

32.6    0.4 

16.54     .10 

15.7     0.9 

41.85    .17 

40.0     1.9 

18.5 

6.92  •I-.06 

62.4     3.9 

50.52    .15 

33.0    0.5 

16.71     .15 

15.5  +0.1 

42.01     .14 

38.8    1.9 

28.5 

6.94     .00 

65.5    3.1 

50.65    .10 

33.5    0.5 

16.83     .11 

15.5    0.0 

42.13     .10 

37.6    l.l 

Jaly  8  4 

6.91  -.00 

68.6    9.9 

50.73    .00 

34.1     0.0 

16.92     .06 

15.5     0.0 

42.21     .00 

36.6    1.0 

18.4 

6.82  -.19 

71.4  +9.7 

60.77  +.01 

34.7  -0.0 

16.96  +.00 

15.5  -0.1 

42.25  +.09 

35.7  +0.9 

28.4 

6.67     .17 

73.9    9.4 

50.76  -.03 

35.3    0.6 

16.96  -.09 

15.6    0.1 

42.24  -.09 

34.9    0.7 

Aag.  7.4 

6.47     .90 

76.1     9.0 

50.70     .06 

35.8    0.5 

16.91     .00 

15.8    0.9 

42.20     .06 

34.2    0.6 

17.3 

6.22    .90 

77.9    1.0 

60.60    .19 

36.4    0.5 

16.83     .10 

16.0    0.9 

42.12    .10 

33.7    0.4 

27.3 

5.94     .30 

79.2    1.1 

50.46    .15 

36.8    0.4 

16.71     .13 

16.2    0.9 

42.00     .13 

33.3    0.3 

Sept.  6.3 

5.62  -.83 

80.2  +0.7 

50.30  -.17 

37.1  -0.3 

16.56  -.15 

16.3  -0.9 

41.86 -.19 

3.3.0  +0.1 

16.3 

5.28    .34 

80.6+0.9 

50.12    .18 

37.4  -0.9 

16.40     .17 

16.4    0.1 

41.70    .16 

33.0    0.0 

26.2 

4.94     .34 

80.5  -0.3 

49.93    .10 

37.4    0.0 

16.22    .17 

16.6  -0.1 

41.54     .17 

33.0  -0.1 

Oot.    6.2 

4.60    .33 

79.9    0.9 

49.74     .18 

37.4  +0.1 

16.05    .16 

16.6    0.0 

41.37     .10 

33.2    0.3 

16.2 

4.28     .31 

78.8    1.4 

49.67    .16 

37.2    0.9 

15.86    .15 

16.6    0.0 

41.21     .15 

33.6    0.4 

26.1 

3.98  -.98 

77.2  -1.8 

49.42  -.13 

36.9  +0.3 

15.74  -.19 

16.6    0.0 

41.07 -.19 

34.0  -0.6 

Nov.  5.1 

3.72     .93 

75. 1     9.3 

49.31     .00 

36.5    0.4 

15.64     .08 

16.6    0.0 

40.96    .00 

34.7    0.7 

15.1 

3.52    .18 

72.6    9.7 

49.24  -.04 

.36.1     0.5 

15.57  -.04 

16.6    0.0 

40.88    .09 

35.5     0.9 

25.1 

3.37    .19 

69.7    3.1 

49.23  +.01 

35.6    0.5 

15.55     .00 

16.6    0.0 

40.85  -.01 

36.4     1.0 

Deo.  5.0 

3.29  -.09 

66.5    3.3 

49.26    .00 

35.2    0.4 

15.58  +.09 

16.7  -0.1 

40.86  +.03 

37.5     1.1 

15.0 

3.27  +.09 

63.0  -3.5 

49.36  +.13 

34.7  +0.4 

16.66  +.10 

16.8  -0.9 

40.91  +.08 

38.7  -1.9 

25.0 

3.32     .00 

59.5    3.0 

49.50     .17 

:T1.4    0.3 

15.78    .19 

17.0    0.9 

41.01     .19 

40.0     1.3 

35.0 

3.44  +.15 

55.9  -3.0 1  49.CU  +.91 

34.1  +0.9 

15.95  +.19 

17.3  -0.3 

41.15 +.16 

41.4  -14 

FIXED  STARS,  1891. 
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APPARENT  PLACES  1*X>R  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1  Aqaila. 

a  Ljrm. 

9  OeUntit. 

fiLjrm. 

Mo*n 

SoUr 
Date. 
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47.6     1.7 

63.17     .94 

19.0     1.3  , 

18.6 

34.94     .19 

69.3     3.3 

49.83     .99 

61.1      3.3 

61.89    .19 

49.3     1.7 

63.40     .91 

10.8     K9 

98.5 

35.08  -§-.09 

65.7     3.4 

49.99  •l-.OO 

64.5     3.4 

69.06    .15 

51.0     1.6 

6:«.59     .17 

9.6     1.1  ' 

July  8.5 

35.19  -.01 

69.9    3.4 

43.09  -.03 

68.0     3.4 

69.90    .11 

59.6     1.5 

63.74     .13 

8.5     1.0 

18.5 

35.06  -.11 

79.6  43.3 

49.99  -.16 

71.4  43.3 

69.99  4-.07 

54.0  4-1.4 

6:1.85  4.09 

7.6  40.9 

98.4 

34.91     .90 

75.9     3.1 

49.60     .99 

74.7     3.9 

69.34  4.03 

55.4     1.9 

63.99  4.04 

6.8    0.7 

Aug.  7.4 

34.66     .99 

78.9    9.9 

49.34     .41 

77.8     3.0 

69.34  -.09 

56.5     1.0 

63.94     .00 

6.9    0.5 

17.4 

34.39     .37 

81.7     9.6 

41.88    .51 

80.6    9.7 

69.31     .06 

57.5    OUI 

63.99  -.04 

5.7     0.4 

97.4 

3.3.91     .44 

84.1     9.9 

41.39    .61 

83.9    9.3 

69.93    .09 

58.9    0.7 

63.85    .08 

5.4     0.3 

Sept  6.3 

33.43  -.51 

86.9  41.6 

40.66  -.60 

85.3  41.9 

69.19 -.19 

58.8  48.5 

63.75  -.11 

5.9  40.1 

•    16.3 

39.89    .56 

87.8     1.4 

39.04     .75 

87.0     1.5 

61.99    .14 

59.9    0.8 

6.3.63    .14 

5.9    0.0 

96.3 

39.39    .90 

88.9     1.0 

39.16    .79 

88.3     1.0 

61.83    .16 

59.3  40.1 

6.3.48    .15 

5.9  -0.1 

Oct.    6.3 

31.79    .60 

89  5  40.4 

38.35    .09 

89.0  40.5 

61.67     .17 

69.3  -O.I 

63.39    .16 

5.4     0.9 

16.9 

31.19     .60 

89.6  -«  9 

37.59     .89 

89.9    0.0 

61.50    .16 

69.0    0.3 

63.16    .16 

5.6    0.3 

96.9 

30.59  -.56 

89.9  -0.7 

36.71  -M 

88.9  -0.6 

61,34  -.15 

58.6  -0.5 

63.00  -.15 

6.0  -0.4 

Nov.  5.9 

99.96     .54 

88.1     1.3 

35.93     .75 

88.0     1.1 

61.90     .13 

58.0    0.7 

69.87     .13 

6.5    0.5 

15.1 

99.44     .49 

86.6     1.8 

35.90    .00 

86.6     1.7 

61.09     .10 

57.9    0.9 

69.75    .10 

7.0    0.6 

95.1 

98.98     .49 

84.5    9.3 

34.54     .61 

84.6    9.9 

61.01     .06 

56.9     1.1 

69.67     .07 

7.6     6.7 

Dec.   5.1 

98.60    .34 

89.0    9.7 

33.99     .50 

89.9    9.6 

60.96  -.09 

55.0     1.9 

69.69  -.03 

8.3    0.7 

15.1 

98.30  -.94 

79.0  -3.1 

IVISA  -.3r 

t     79.3  -3.6 

60.96  4.09 

53.8  -1.3 

69.69  4.01 

9.0  -6.8 

95.0 

98.11     .14 

75.8     3.3 

33.99     .95 

76. 1     3.3 

61.00     .06 

59.4     1.4 

69.65    .05 

9.9    0.8 

35.0 

98.09  -.04 

79.3  -3.5 

:i:i.04  -.11 

79.7  -3.5 

61.07  4.10 

rrf).!)  -1.5 

69.79  4.09 

10.7  -0.8 

2? 
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y  Aquiln. 

a  Aquiln. 
(AUair.) 

e  Draconif. 

/9  Aquila. 

MfMUl 

Solar 

\ 

Date. 

Right 
Aaoension. 

DeoUnatlon 
North, 

^ght 
AMension. 

DeoUnatlon 
North. 

Right 
Aaoension. 

Declination 
North. 

Right 
Aaoension. 

Declination 
North. 

h     m 

19  41 

+ id  20' 

h     m 

19  45 

o       $ 

+  8  34 

h     m 

19  48 

+69  59 

h     m 

19  49 

O           / 

+  67 

Jan.   0.0 

■ 
2.42  •I-.06 

47.6  -1.8 

8 

25.67  +UM 

45.4  -1.7 

28.37  -.90 

25.7  -3.3 

8 

55.31  +.05 

59.6  -1.5  ' 

10.0 

2.49    .00 

45.7     1.8 

25.74     .06 

43.7     1.7 

28.23  -.06 

22.3     3.4 

55.37     .06 

58.0    1.8  ' 

90.0 

2.59    .19 

43.9     1.7 

25.84     .19 

42.0    1.6 

28.20  +.04 

18.8    3.5 

55.47     .19 

56.5     1.5 

30.0 

2.73    .15 

42.2     1.8 

25.98    .15 

40.4     1.5 

28.30    .15 

15.3     3.4 

55.61     .15 

55.0    1.4 

F6b.  8.9 

2.90    .18 

40.6     1.4 

26.15    .18 

38.9    1.3 

28.51     .97 

12.0     3.9 

55.77     .18 

53.7     IJi 

18.9 

3.10  ^M 

39.3  -1.9 

26.35  +.91 

37.7  -1.1 

28.83  +.37 

8.9  -4.9 

55.96  +.90 

52.5  -1.0 

38.9 

3.32    .94 

38.2    0.9 

26.57    .93 

36.7    0.8 

29.26    .48 

6.2     9.5 

56.18    .93 

51.7    8.7 

Mar.  10.9 

3.57    .96 

37.6    0.5 

26.82    .95 

36.1     0.5 

29.76    .54 

3.9     9.0 

56.42    .95 

51.1  -8.4 

20.8 

3.84     .97 

37.2  -«.9 

27.08    .97 

35.8  -0.1 

30.34     .80 

2.3     1.4 

56.68    .97 

50.9    0.0 

30.8 

4.12    .98 

37.2  +8.9 

27.36    .98 

35.9  +0.3 

30.97     .84 

1.2     0.7 

56.96    M 

51.0+0.3 

Apr.  9.8 

4.41  •I-.99 

37.7  +41.8 

27.65  +.99 

36.4  +0.8 

31.63  +.88 

0.8  -8.1 

57.25  +.99 

51.5  +0.8 

19.7 

4.71      .80 

38.5    1.0 

27.95     .30 

37.2     1.8 

32.29    .88 

1.1  +0.8 

57.55    .30 

52.3    1.0 

89.7 

5.01     .30 

39.7    1.3 

28.25    .30 

38.4     1.3 

32.95    .84 

2.0     1.9 

57.85    .30 

53.4     1.3 

May   9.7 

5.30     M 

41.1     1.8 

^.54     .90 

39.8    1.8 

33.58     .80 

3.4     1.7 

68.14     .99 

54.8    1.5 

19.7 

5.59     .98 

42.8     1.8 

28.83     .98 

41.5     1.8 

34.15     .54 

5.5     9.9 

58.43    .98 

56.4     1.7 

29.6 

5.85  4-.98 

44.7  +1.9 

29.10  +.98 

43.3  +1.9 

34.66  +.47 

7.9  +9.8 

58.71  +.96 

58.1  +1.8 

June  8.6 

6.10     .93 

46.7    9.0 

29.36    .94 

45.3    9.0 

35.09    .38 

10.8     8.0 

58.96    .94 

60.0    1.9 

18.6 

6.32     .90 

4a8  9.1 

29.58    .91 

47.3    9.0 

35.43    .98 

14.0     3.3 

59.19    .91 

61.9    1.0 

28.6 

6.50    .17 

50.9    9.0 

29.77    .17 

49.3    9.0 

35.67     .18 

17.4     3.4 

59.39    .18 

63.8    1.8 

July  8.5 

6.65    .13 

52.9    1.9 

29.92    .13 

51.3    1.9 

35.80  +.07 

20.9     3.5 

59.54    .14 

65.6    1.7 

18.5 

6.76  -f  .08 

54.8  +1.8 

30.04  +.09 

53.1  +1.8 

35.82  -.05 

24.4  +3.5 

59.66  +.09 

67.3  +1.8 

28.5 

6.82  +.04 

56.6    1.7 

30.10  +.04 

54.8    1.8 

35.72    .15 

27.9    3.4 

59.73    .05 

68.9    1.5 

Aug.  7.4 

6.84     .00 

58.2    1.5 

30.13    .00 

56.4     1.4 

35.52    .95 

31.2     3J) 

59.76  +.01 

70.3    }J$ 

17.4 

6.81  -.08 

59.6    1.3 

30.11  -.04 

57.7     1.9 

35.22    .35 

34.3    3.0 

59.75  -.03 

71.5    1.1 

27.4 

6.74    .09 

60.7    1.0 

30.04     .06 

58.8    1.0 

34.83    .44 

37.2    9.7 

59.69    .07 

72.5    0.0 

Sept.  6.4 

6.64  -.19 

61.6  +8.8 

29.95 -.11 

59.7  +0.8 

34.35  -.51 

39.7  +9.3 

59.60  -.10 

73.3  +8.8 

16.3 

6.51     .14 

62.3    0.5 

29.82    .14 

60.3    0.5 

33.80    .57 

4I.B    1.9 

59.48    .13 

7378    0.4 

26.3 

6.35    .18 

62.7  +8.3 

29.67    .18 

60.7  +8.3 

33.20    .88 

43.5    1.4 

59.33    .15 

74.1  +0.9 

Oct.    6.3 

6.19    .17 

62.9    0.0 

29.51     .17 

60.9    0.0 

32.54     .86 

44.7    0.9 

59.17    .18 

74.2    0.8 

16.3 

6.02    .17 

62.8  -8.9 

29.34     .18 

60.8  -0.9 

31.87    .87 

45.3  40.4 

59.01     .18 

74.0  -0.9 

26.2 

5.85  -.18 

62.4  -0.5 

29.18  -.15 

60.4  -0.5 

31.20 -.88 

45.5  -0.1 

58.85  -.15 

73.7  -0.5 

Nov.  6.2 

6.70     .14 

61.7    0.7 

29.03    .14 

59.8    0.7 

30.54     .84 

45.0    0.7 

58.70    .14 

73.1     8.7 

15.2 

5.57     .11 

60.8    1.0 

28.91     .11 

59.0    0.9 

29.92    .60 

44.0    1.3 

58.57    .11 

72.3    0.9 

25.2 

5.47     .06 

59.7     1.9 

28.81     .08 

57.9     1.1 

29.34     .54 

42.5    1.8 

58.47    .08 

71.3    1.1 

Dec.  5.1 

5.40    .05 

58.4     1.4 

28.74     .05 

56.7     1.3 

28.84     .46 

40.4     9.3 

58.40    .06 

70.1     1.8 

15.1 

5.37  -.01 

56.9  -1.8 

28.71  -.09 

55.2  -1.5 

28.42  -.37 

37.9  -9.7 

58.37  -.01 

68.8  -1.4 

25.1 

5.38  +.03 

55.2    1.7 

28.72  +.09 

53.7     1.8 

28.10    .97 

31.9    3.1 

58.38  +.80 

67.4     1.5 

35.0 

5.43  +.07 

53.4  -i.e 

28.76  +.06 

52.1  -1.7 

27.88  -.18 

31.7-3.3 

58.42  +.08 

65.8  -1.8 
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Mean 
Solmr 


Jail.  0.1 
10  0 
30.0 

mo 

Feb.   9.0 

18.9 
*<M.9 
Mar.  10.9 
«0.8 
30.e 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

*<».7 
Juno  8.6 
18.6 
S28.6 
Jnly  8.5 

18.5 
98.5 
Aug.  7.5 
17.4 
27.4 

Sept  6.4 
.  16.4 
26.3 
Oct.  6.3 
16.3 

262 
Nov,  5.2 
15.2 
25.2 
Dec.   5.1 

15  1 
25. 1 
35.1 


r  Aquils. 


Biffht 
A«o«n«{oii. 


Deeltiuitloti 
JfoHA. 


It      ni 

19  58 

8 

46.74  -i-M 
46.80  .07 
46.8!)  .11 
47  01  .H 
47.17     .17 

47.35  +.» 
47..'i6  .89 
47.80  .94 
48.05     .96 

48.33  .» 

48.61  -^.99 

48.91  .» 
49.21  .30 
49.51  .99 
49.80  .96 

50.08  4.97 

50.34  .95 
50.58  .99 
60.78  .18 
50.94     .14 

51.07  +.10 
51.15  .06 
51.18 -I-.01 
51.18 -.03 
51.13     .07 

51.04  -.10 

50.92  .13 
50.78     .IS 

50.62  .16 
50.46     .16 

50.30 -.15! 
50.15     .14 
.'10.02     .19 
49.92     .00 
49.84     .06 

49.80  -.09  ^ 
49.H0  +.09' 
40.83  4^.06 


+  6  57 

68.6  -1.5 
67.0  1.6 
6.'».5  15 
64.0  1.4 
62  6     1 .9 

61.5-1.0 

60.6  0.7 

60.0  0.4 

59.8  -0.1 
.^9.!)  40  3 

60.4  40  6 

61.2  1.0 

62.3  1.3 

63.7  1.5 

65.4  1.7 

67.2  41. 6 

69.1  1.9 

71.1  9.0 
7:).0     1.9 

74.9  1.8 

76.7  41.7 

78.4  1.5 
79.9     1.4 

81.2  1.9 
82.2     1.0 

83.1  40.7 

83.7  0.5 

84.1  40.3 

84.2  0.0 
84.1  -0.9 

8 1.8  -0.4 
8:1.3     0.7 

82.5  0.9 

81.6  1. 1 
80.4     1.9 

79.1  -1.4 
77.6  1.5 
76  I  -1.6 


a*  Capricomi. 


Right 
AMMoaion. 


Deolinatioii 
South. 


h     m 

20  11 


56.10  -I-.04 
68.16    .06 

58.25  .11 
58.:)8    .14 

58.54  .17 

58.72  4.99 

58.94  .» 
59.18  .95 
59.44  .97 
59.72     .99 

60.02  4.30 
60.32  .31 
60.64     .39 

60.95  .31 

61.26  .30 

61.57  4.99 

61.85  .97 

62. 1 1  .94 
62.34  .91 
62.5:)     .17 

62.60  4.13 
62.80     .66 

62.86  4.04 
62.88  -.01 
02.85    .05 

62.78  -.66 
62.68    .11 

62.55  .14 
62.40  .15 
62.25    .16 


62.00 -.15 
61.95    .14' 
61.82     .19 
61.72    .00, 
61.65     .06 

61  61  -.09 
61.61  4.09 
61  65  4.05 


12*  52 


64.7  -0.4 

65. 1  0.4 
65.4  0.3 
65.7  0.9 
6.5.9  -0.1 

65.9  0.0 
6.5.8  40.9 
65.4  0.4 
64.9    0.6 

64.2  0.8 

63.4  40.9 

62.4  1.1 

61.2  1.9 

60.0  1.9 
.58.8    1.3 

57.5  41  Jl 

56.3  1.9 

55.1  l.t 

54.1  1.0 

53.2  0.6 

52.4  40.7 
51.9    0.5 

51.5  0.3 
51.2  4«J9 
(>l.l     0.0 

G1.2  -0.1 
il.4     0.9 

51.6  0.3 
51.9  0.3 
52.:i     0.4 

52.7  -0.4 
5.3.1  0.4 
53.5  0.4 
.54.0  0.4 
.'>4.4     0.4 

.VI. 8  -0.4 


K  Cephei. 


Right 
AmmumIoii. 


I 


DeeUnatlon 
North. 


;>.>. 


*> 


0.4 


iV>.6  -  0  4 


h      in 

20  12 


27..59  -.48 
27.20  .30 
26.99 -.11 
26.97  4..07 

27  14     .96 

27.50  4.44 
28.03     .00 

28  70     .74 

29.51  .85 
30.4 1     .9^ 

31.38  4.96 
:)2..37  .99 
33.:)6  .97 
34.33  .93 
:15.22     .85 

36.02  4.74 
:)6.70  .61 
37.25  .4: 
37.65  .31 
37.88  4.15 

37.95  -.09 

37.85  .18 
37.68  .36 
37.15  .90 
36.57     .64 

35.86  -.77 
35.a3  .86 
34.10     .97 

33.10  1.03 
.)2.04   1.07 

30.9.V1.00 

29.87  1.06 
28.81  1.09 
27.81  .05 
26.90     .as 

26.11  -.73 
2ri.4'>  58 
24. 0."*  -.41 


+77  22 

61.0  -3.0 

57.8  3.3 
54.4  3.4 
51.0  3.4 
47.6     3.3 

44.4  -3.0 

41.5  9.7 
:)9  0  9.9 
37.0  1.7 
:{5.6  1.0 

34.9  -0.4 
:14.7  40.9 
.^5.2  0.8 
36.:)  1.4 
.38  0     1.9 

40.2  49.4 
42.8    9.8 

45.8  3.1 
49.0     3.3 

52.4  3.4 

56.0  +3..S 

69.5  3.5 

62.9  3.4 

66.2  3.9 

69.3  9.9 

72.2  49.6 

74.6  9.3 

76.7  1.9 

78.4  1.4 

79.5  0.9 

80.1  40.3 
80.1  -0.9 

79.6  0.8 
78.5     1 .4 

76.8  I  0 

74  7  -9.4 

rj.i    9.H 

69.1    -3.1 


a  PaTOBu. 


Right 
Asoeosion. 


h     m 

20  16 

.58.11  4.09 
58.17     .09 

58.30  .16 
58.49  .99 
58.74     .98 

59.06  4.33 
59.42  .36 
59.82  .49 
60.26  .46 
60.74     .49 

61.24  4.51 
61.76  M 
62.28  .53 
62.82  .99 
63.:t4     .51 

63.84  4-.49 

64.31  .45 
64.74  .41 
65.12  .35 
65.44     .98 

65.69  4.91 
65.86  .14 
65.96  4.06 
65.98  -.09 
65.92     .00 

65.79  -.16 


Declination 


—57     4 


#« 


65.59 

65.:u 

65.06 
64.76 


.91 
.96 
.99 

.31 


I 


64.45  -.30 
64.15     .98' 
6.3.88    .95 
63.64     .90 
6.3.47     .13 

6:t.«5  -.08  \ 
6:i.:<0  -.01 ! 

03.:^2  4.05 


74.1  49.1 
71.9  •.9 
69.6    9.3 

67.3  9.4 
64.9    9.3 

62.6  49.3 

60.4  9.9 
58.:l  9.0 
56.4     1.8 

54.7  1.6 

5:1.2  41.3 

52.0  1.0 

51.2  0.7 
50.6  40.4 
50.4     0.0 

50.6  -0.3 

51.1  0.7 
51.9     1.0 


53.0 
54.5 


1.3. 
1.6 


.^)6.2  -1.8  , 
W.O     1.0 
60.1     9.0 

62.1  9.0 

64.2  9.0 

66.1  -1.9 
67.9  1.6 
69.4     1.3 

70.6  1.0 
71.4     0.6 

7 1 .8  -O.a 
71.8  \Q.9 

71.4  0.6 

70.5  J.O 

69.3  1.4 

67.7  41,7 
6.5.9    9.0 

63.8  49.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff 

y  *^y«ni- 

TT  Capricorn  i. 

e  Delphini. 

Groombridge  3241. 

8oUr 
Date. 

Deolinatioii 
North. 

Bight 
Aaoensioii. 

Ri^ht 
Asoension. 

DeoUnation 

SOMth. 

Sight 
Ascansioa. 

DeoUnattoD 
North, 

Bight 
Aaotnrion. 

DeoUnatSon 
North, 

h     m 

20  18 

+39  54 

b      m 

20  21 

O          / 

-18  34 

h     m 

20  27 

+ 10  55 

h     m 

20  30 

O           1 

+72     9 

Jan.   0.1 

s 
16.74  -.04 

27"5  -9.7 

a 
2.60  +.04 

16.8  -0.1 

s 
58.21     .00 

54.3  -1.6 

24.32  -.35 

47.7  -3.0 

10.0 

16.72  +.01 

24.7     9.9 

2.65     .07 

16.9    0.0 

58.23  +.04 

52.6    1.7 

24.03    .93 

44.6     3.9 

20.0 

16.75     .06 

21.7     3.0 

2.74     .10 

16.8  +0.1 

58.29     .07 

51.0    1.6 

23.86  -.10 

41.3     3.4 

:)0.0 

16.82     .10 

18.8    9.0 

2.86     .14 

16.7    0.9 

58.38    .11 

49.3    1.5 

23.82  +.03 

37.8     3.4 

Feb.   9.0 

16.95    .14 

16.0    9.7 

3.02    .17 

16.5    0.3 

58.51     .14 

47.8    1.4 

23.92    .16 

34.4     3.3 

• 

18.9 

17.11  +.18 

13.4  -9.4 

3.90  +.90 

16.1  +0.4 

58.66  +.17 

46.5  -1.9 

24.14  +.90 

31.2  -3.1 

28.9 

17.32     .S3 

U.l     9.0 

3.42    .93 

15.7    0.5 

58.85     .90 

45.5    0.9 

24.49    .40 

28.2    9.8 

Mar.  10.9 

17.57     .96 

9.3     1.6 

3.66    .95 

15.0    0.7 

59.06    .93 

44.7     0.6 

24.95    .51 

25.6    9.3 

20.9 

17.85    .S9 

7.9     1.1 

3.92    .97 

14.3    0.8 

59.30    .95 

44.3  -«.9 

25.51     .50 

23.5    1.8 

30.8 

18.16    .38 

7.1  -0.5 

4.20     .99 

13.4     0.9 

59..56     .97 

44.3  +0.9 

26.15     .66 

22.0     1.9 

Apr.   9.8 

18.49  +.34 

6.9    0.0 

4.50  +.31 

12.4  +1.0 

59.84  +.98 

44.7  +«.5 

26.84  +.71 

21.0-0.6 

19.8 

18.63     .35 

7.2  +0.6 

4.82     .39 

11.3     l.l 

60.13     .99 

45.4     0.9 

27.57     .73 

20.8    0.0 

89.7 

19.18    .35 

8.1     11 

5.14     .39 

10.1     1.9 

60.43     .3(1 

46.6     1.3 

28.30    .73 

21.1  +0.6 

May   9.7 

19.53     .34 

9.5     1.6 

5.47     .39 

8.9     1.9 

60.74     .30 

48.0     1.6 

29.03    .71 

22.1     1.9 

19.7 

19.87     .33 

11.4     9.1 

5.79     .39 

7.8     1.9 

61.04     .30 

49.7    1.8 

29.72    .66 

23.6    1.8 

29.7 

20.19 +.31 

13.7  -19.5 

6.11  +.31 

6.6  +1.1 

61.33  +.98 

51.6  +9.0 

30.35  +.60 

25.7  +9.3 

JuDe  8.6 

20.48    .SB 

16.4     8.6 

6.40     .99 

5.5    1.0 

61.61     .96 

53.6    9.1 

30.91     .51 

28.2    9.7 

18.6 

20.74     .94 

19.3    3.0 

6.68    .96 

4.6    0.9 

61.86    .94 

55.8    9.9 

31.38    .49 

31.2    3.1 

28.6 

20.96    .19 

22.'3    3.1 

6.92    .93 

3.8     0.7 

62.08    .91 

58.0     9.9 

31.75    .31 

34.4    3.3 

Jnly  8.6 

21.13    .15 

25.5     3.9 

7.13    .19 

3.2    0.5 

62.27    .17 

60.1     9.1 

32.00    .99 

37.8    3.6 

18.5 

21.25  +.10 

28.7  +3.1 

7.30  +.14 

2.7  +0.3 

62.42  +.13 

62.2  +9.0 

32.14  +.08 

41.4  +3.6 

28.5 

21.32  +.04 

31.8    3.0 

7.42     .10 

2.4  +0.9 

62.52    .06 

64.2    1.9 

32.16  -.04 

45.0     3.6 

Aug.  7.5 

21.34  -.01 

34.8    9.9 

7.50  +.05 

2.4    0.0 

62.58  +.04 

65.9    1.7 

32.05    .16 

48.5     3.5 

17.4 

21.30     .07 

37.5    9.7 

7.52    .00 

2.4  -0.1 

62.60    .00 

67.5    1.6 

31.83     .98 

51.9     3.3 

27.4 

21.21     .11 

40. 1     9.4 

7.50  -.04 

2.6    0.3 

62.57  -.06 

68.9     1.9 

31.49     .39 

55.2     3.1 

Sept  6.4 

21.08 -.15 

42.3  -14.0 

7.44  -.08 

3.0  -0.4 

62.50  -.06 

70.0  +1.0 

31.06  -.48 

58.2+9.8 

16.4 

20.91     .19 

44.2    1.7 

7.35     .11 

3.4     0.4 

62.40     .11 

70.9    0.7 

30.5:1    .66 

60.8    9.5 

26.3 

20.70     .99 

45.7    1.3 

7.22     .13 

3.8    0.5 

62.28    .14 

71.5    0.5 

29.93    .64 

63.1     9.1 

Oct.    6.3 

20.47    .83 

46.8    0.8 

7.08     .15 

4.3     0.5 

62.13     .15 

71.8  +0.9 

29.26    .66 

64.9     1.6 

16.3 

20.24     .94 

47.4  40.4 

6.92     .16 

4.8    0.5 

61.97     .16 

71.9    0.0 

28.55     .79 

662    1.1 

26.2 

19.99  -.94 

47.5  -0.1 

6.76  -.15 

5.2  H>.4 

61.81  -.16 

71.8  H).3 

27.81  -.74 

67.0  +0.5 

1 

Nov.  5.2 

19.75     .93 

47.2     0.6 

6.61     .14 

5.7    0.4 

61.65     .15 

71.4    0.5 

27.07     .73 

67.3    0.0  • 

1 

15.2 

19..53     .91 

46.4     1.0 

6.48     .19 

6.0     0.3 

61.51     .13 

70.7     0.8 

26.35    .71 

67.0  -«.6 

25.2 

19.34     .16 

45.2     1.5 

6.37     .09 

6.3     0.3 

61.39    .11 

69.8     1.0 

25.65     .66 

66.1     1.9 

Deo.   5.1 

19.17     .15 

43.4     1.9 

6.29    .06 

6.6     0.9 

61.30     .08 

68.6     1.9 

25.02     .00 

64.6    1.7 

15.1 

19.04  -.11 

4 1 .4  -9.9 

6.25  -.09 

6.7  -0.1 

61.24  -.05 

67.3  -1.4 

24.46  -.58 

62.6  -9.9 

25.1 

18.95     .06 

38.9     9.5 

6.24  +.01 

6.8  -0.1 

61.21  -.01 

05.8     1.5 

23.98    .49 

60.2    9  6 

35.1 

18.90  -.09 

MM  -9  8 

0.27  +.05 

6.9     0.0 

61.21  +.09 

04.2  -1.6 

23.62  -.30 

57.3  -3.0 
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AFPABBNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHTNOTON. 

a  CygDi. 

fiAq 

uarii. 

19  Year  Cat.  1879. 

»Cygni 

Meaa 

BolM 
Dmt«. 

Rigbi 
AfloeDsion. 

DecUiiAtion 
Nora. 

Bight 
Aacenaion. 

Deolination 
jSouth. 

Bight 
▲aoeDsion. 

North. 

Bight 
Aaeension. 

DecUnmtioii 
North. 

( 

h     m 

20  37 

+44  53 

b     m 

20  46 

o        > 

-  9  23 

h     m 

20  52 

+80     8 

b     m 

20  53 

+40  44 

Jm.   0.1 

■ 

40.58  -.« 

97^8  -4.7 

8 

44.39  4.01 

40.4  -«.5 

94.79-  .83 

40.5  -9.0 

■ 

4.98  -.06 

59.0  -9.5 

10.1 

40.59  -.«3 

95.0    9.9 

44.34     .04 

41.0     0.5 

94.00    .01 

37.7    3.0 

4.93  -.03 

49.3    9.7 

90.0 

40.59  ^.OS 

99.0    3.0 

44.40     .07 

41.4     0.4 

93.49     .30 

34.6    3.9 

4.91  4.01 

46.5    9.8 

ao.o 

40.56    .07 

18.9    3.0 

44.49     .10 

41.8    0.3 

93.99-  .15 

31.9    3.3 

4.94     .05 

43.6     9.8 

Feb.  9.0 

40.66    .19 

16.0    9.9 

44.61     .13 

49.1  -0.9 

93.194  .10 

97.9    3.3 

4.39    .10 

40.8    9.7 

19.0 

40.81  -¥.11 

13.9  -9.0 

44.76  4.10 

49.9    0.0 

93.414  .33 

94.6  -3.9 

4.45  4.15 

38.9-9.5 

28.9 

41.00    .91 

10.7     9  3 

44.94     .19 

49.1  40.9 

9:1.86     .50 

91.4    3.0 

4.69    .19 

35.8     9.9 

Mar.  10.9 

41.94     .96 

8.6     1.9 

45.15     .» 

41.8    0.4 

94.53     .70 

18.7    9.0 

4.83     .93 

33.8    lUI 

90.9 

41.59    .30 

7.0     1.4 

45.38     .94 

41.3    0.0 

95.38    .94 

16.3    9.1 

5.08    .97 

39.9    1.3 

30.8 

41.83    .33 

5.9    0.8 

45.64     .90 

40.6    0.8 

96.40  1.08 

14.4     1.0 

5.37     .30 

31.1      0.8 

1 

Apr.  9.8 

49.17  4.35 

5.4  -«.9 

45.91  4.98 

39.7  41.0 

97.5441.17 

13.1  -1.0 

.  5.68  4.39 

30.6  -0.9 

19.8 

49.53    .37 

5.6  40.4 

46.91     .30 

38.0     1.9 

98.75  1.93 

19.5  -0.3 

6.09    .34 

30.6  49.3  ^ 

39.8 

49.90    J97 

C.9    0.9 

46.51     .31 

37.3     1.3 

30.00  1.94 

19.4  40.3 

6.37     .30 

31.3    0.0 

May  9.7 

43.97     .37 

7.4     13 

46.83    .31 

35.9     1.4 

31.94  1.99 

13.0    0.9 

6.73     .30 

39.4    1.4 

19.7 

43.64     .30 

9.1     9.0 

47.14     .31 

34.4     1.5 

39.44  1.19 

14.9     1.4 

7.09     .35 

34.1     1.8 

1 

89.7 

43.99  4.33 

1 1 .3  49.4 

47.45  4.30 

39.9  41.5 

33.5441.05 

15.9  41.9 

7.43  4.33 

1 

1 

36.9  49.3 

June  8.0 

44.31     .30 

13.9    9.7 

47.75     .90 

31.4     1.5 

34.54     .91 

18.1     9.4 

7.76     .31 

38.6    9.0 

18.6 

44.60     .90 

16.8    3.0 

48.03     .97 

99.9     1.4 

35.38    .75 

90.8    9.8 

8.04     .98 

41.4    9.9  1 

98.6 

44.84     .99 

19.9     3.9 

48.98    .94 

98.6     1.3 

36.04     .57 

93.8     3.1 

8.30     .94 

44.4     3.1  - 

July  8.6 

45.04     .17 

93.9     3.3 

48.50    .90 

97.4     1.9 

36.59    .38 

97.0    3.3 

8.51     .10 

47.6    3.9 

18.5 

4.5.I8  4.19 

96.5  43.3 

48.68  4.10 

96.3  41.0 

36.804  .17 

30.5  43.5 

8.68  4.14 

50.8  43  9 

98.5 

45.97  4.00 

99.8    3.9 

48.89    .11 

95.4     0.8 

36.87-  .03 

34.0     3.0 

8.79    .00 

54.0     3.1 

Aug.  7.5 

45.30    .00 

3.3.0    3.1 

48.91     .07 

94.7    0.0 

36.73     .94 

37.6     3.0 

8.85  4.03 

57.1     3.0  X 

17.5 

45.98  -.00 

36.0    9.9 

48.95  4.00 

94.9    0.4 

36.38    .44 

41.9    3.5 

8.85  -.09 

60.  i     9.9 

97.4 

45.90    .10 

:i8.8   9.7 

48.96  -.09 

93.9    0.9 

35.84     .03 

44.6     3.3 

8.80    .07 

69.8    9.0 

Sept  6.4 

45.07  -.J& 

41.3  49.4 

48.99  -.00 

93.7  40.1 

35.11-  .81 

47.8  43.1 

8.70  -.19 

65.4  49.3 

16.4 

44.89    .19 

43.5    9.0 

48.84     .09 

93.8  -0.1 

34.99    .97 

60.8    9.8 

8.C6    .10 

67.5    9.0 

96.3 

44.68    M 

45.3     1.0 

48.74     .11 

93.9    0.9 

33.18  1.10 

53.4     9.4 

8.39    .19 

69.4     i.o 

Oct.    6.3 

44.44     .94 

46.7     1.9 

48.61     .13 

94.9    0.3 

39.01   1.99 

55.6    9.0 

8.18    .91 

70.8    1.9, 

16.3 

44.19    .90 

47.7    0.7 

48.47    .14 

94.5    0.4 

30.74   1.30 

57.4     l^ 

7.96    .93 

71.6    0.8 

96.3 

43.99  -.90 

48.1  40.9 

48.39  -.15 

94.9  -«.4 

99.41-1.35 

56.7  41.0 

7.79  -.94 

79.4  40.3 

Nov.  6.9 

43.66    M 

48.1  -0  9 

48.17    .14 

95.4    0.5 

98.04  1.37 

60.4  49.4 

7.49     .98 

79.4  -0.9 

15.9 

43.41     .94 

47.0    0  7 

48.04     .19 

95.9    0.5 

96.67  1.30 

59.6  -0.1 

7.96     M 

79.0    0.7 

95.9 

43.18    .99 

46.5     1.3 

47.93    .10 

96.4     0.5 

95.39  1.31 

59.1     0.7 

7.05    .90 

71.9     l.i 

I>«c.   5.9 

49.97    .19 

45.0     1.7 

47.84     .07 

97.0    0.0 

94.05  1.99 

58.1     1.3 

6.86    .17 

69.8     1.5 

15.1 

49.80  -.15 

43.1  -9.1 

47.78  -.04 

97.6  -0.0 

99.89-1.00 

56.6  -1.8 

6.71  -.14 

68.1  -1.9 

95.1 

49.68    .10 

40.7    9.5 

47.75  -.01 

98. 1     0.0 

91.87    .n 

54.5    9.3 

6.58    .10 

65.9    9.3 

35.1 

49.59  -.00 

38.0  -9.8 

47.76  4.09 

98.6  -0.5 

91.09-  .74 

51.9  -9.8 

6.50  -.00 

6.3.5  -9.0 
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6V  Cygni. 

CCygni. 

a  Cephei. 

1  Pegasi. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

Deolination 
North, 

Right 
Aaoension. 

Deolination 
North. 

Right 
Asoension. 

Deolination 
North. 

Right 
Asoension. 

Deolination 
North. 

h      m 

21     1 

+  38    12 

h      m 

21     8 

+29  46 

h     m 

21   15 

+62    7 

h      m 

21  17 

+ 19  20 

Jan.   0.1 

58.43  -.07 

48.9  -9.3 

8 

15.68  -.06 

46.6  -9.9 

8 

55.79  -.95 

30.'2  -9.5 

8 

0.68  -.05 

14.V  -1.7 

lO.I 

58.38  -.03 

46.5    9.5 

15.64  -.09 

44.3     9.3 

55.67     .18 

27.5     9.9 

0.65  -.01 

12.9     1.8 

20.0 

58.37  +.01 

43.9    9.6 

15.64  +.01 

42.0     9.4 

55.42     .11 

24.5     3.1 

0.65  +.09 

11.0      1.9 

30.0 

58.40     .06 

41.2     9.6 

15.67    .05 

39.6    9.4 

55.35  -.03 

21.3     3.9 

0.69    .05 

9.1     1.9 

Feb.  9.0 

58.48    .10 

38.6    9.5 

15.74     .09 

37.2    9.3 

55.36  +.05 

18.0    3.9 

0.76     .09 

7.2     1.8 

19.0 

58.61  +.14 

:)6.2  -9.3 

15.85  +.13 

35.0  -9.1 

55.45  +.13 

14.8  -3.1 

0.86  +.19 

5.5  -1.6 

'28.9 

58.77"    .18 

34.0    9.0 

15.99    .17 

33.0     1.8 

55.62     .91 

11.8    9.9 

1.00      .15 

4.1      1.3 

Mar.  10.0 

58.98     .» 

32.1     1.7 

16.18    .90 

31.4     1.4 

55.87     .99 

9.1     9.5 

1.17     .19 

2.9     1.0 

20.9 

59.2:)     .96 

30.6     1.9 

16.40     .93 

30.2     1.0 

56.19     .35 

6.8    9.1 

1.38     .90 

2.1     0.6 

30.$> 

59.51     .30 

29.7    0.7 

16.65     .96 

29.4  -0.5 

56.58     .41 

5.0     1.5 

1.61     .95 

1.7  -0.9 

Apr.   9.8 

59.82  +.39 

29.2  -0.1 

16.93  +.99 

29.1     0.0 

57.02  +.46 

3.7  -0.9 

1.87  +.97 

1.8  4«.9 

19.8 

60.16    .34 

29.4  +0.4 

17.23     .31 

29.3  +0.5 

57.50     .40 

3.1  -0.3 

2.15     .99 

2.2     0.6 

29.8 

60.51     .35 

30.0    0.9 

17.54     .39 

30.0    0.9 

58.00     .51 

3.1  44>.3 

2.45     .30 

3.1     1.1 

May   9.7 

60.87     .36 

31.3     1.4 

17.87     .33 

31.2     1.4 

58.52     J» 

3.7     0.9 

2.76     .31 

4.4     1.5 

19.7 

61.23     .36 

32.9     1.0 

18.20     .33 

:)2.8     1.8 

59.04     .51 

4.9     1.5 

3.08     .31 

6.0     1.8 

29.7 

61.58  +.34 

35.1  +9.3 

I8..52  +.39 

:M.8  +9.9 

59.53  4.48 

6.6  49.0 

3.39  +.30 

7.9  49.1 

June  8.7 

61.91     .38 

37.6     9.6 

I8.8:{     .30 

37.1     9.4 

60.00     .44 

8.9     9.5 

3.70     .99 

10.1     9.3 

18.6 

62.21     .99 

40.4     9.9 

19.12     .97 

39.7     9.6 

60.42    .38 

11.5     9.9 

3.98     .97 

12.5     9.4 

28.6 

62.48    .95 

43.4     3.1 

19.38     .94 

42.4     9.8 

60.78     .33 

14.6     3.9 

4.24     .94 

14.9     9.5 

July  8.6 

62.7 1     .91 

46.5     3.9 

19.60     .90 

45.3    9.9 

61.08     .96 

178     3.4 

4.47     .91 

17.5     9.5 

18.6 

62,90  +.16 

49.8  +3.9 

19.78  +.16 

48.2  +9.9 

61.31  +.19 

21.3  +3.5 

4.66  +.17 

20.0  +9.5 

28.5 

63.03    .11 

53.0     3.9 

19.92     .11 

51.0     9.8 

61.46     .11 

24.9     3.6 

4.80     .13 

22.4     9.4 

Aug.  7.5 

63.11  +.06 

56.2    3.1 

20.00     .06 

53.8    9.7 

61.52 +.03 

28.5     3.6 

4.91     .06 

24.8     9.9 

17.5 

63.14     .00 

59.2     9.0 

20.04  +.01 

56.4     9.5 

61.51  -.05 

32.1     3.5 

4.96  +.03 

26.9    9.0 

27.4 

63.12 -.06 

62.0     9.7 

20.03  -.03 

58.8    9.3 

61.41     .13 

35.5    3.3 

4.98  -.01 

28.9     1.8 

Sept  6.4 

63.05  -.00 

64.5  49.4 

19.98  -.07 

61.0+9.0 

61.25 -.90 

38.8  +3.1 

4.94  -.06 

30.6  +1.6 

16.4 

62.94     .13 

66.8    9.1 

19.88     .11 

62.8    1.7 

61.01     .96 

41.7-  9.8 

4.88     .09 

32.0     1.3 

26.4 

62.79     .16 

68.7     1.7 

19.75     .14 

64.4     1.4 

60.71     .39 

44.4     9.4 

4.77     .19 

33.2     1.0 

Oct.    6.3 

62.61     .19 

70.2     1 .3 

19.60     .16 

65.6     1.0 

60.37     .37 

46.6    9.0 

4.64     .14 

34.1     0.7 

16.3 

62.4 1     .90 

71.3    0.0 

19.42     .18 

66.5    0.6 

59.98     .40 

48.4     1.5 

4.50     .15 

34.7    0.4 

26.3 

62.20  -.91 

72.0  46.4 

19.24  -.19 

66.9  +0.9 

59.57  -.49 

49.7  +1.0 

4.34  -.16 

34.9  +0.1 

Nov.  5.3 

61.99     .91 

72.2    0.0 

19.05    .18 

67.0  -0.9 

59.14     .43 

50.5  +0.5 

4.18     .16 

34.8  -0.9 

15.2 

61.79    .90 

72.0  -0.4 

18.87     .17 

66.6    0.6 

58.71     .49 

50.7  -0.1 

4.03     .15 

34.5    0.5 

25.2 

61.60     .18 

71.3     09 

18.70     .16 

65.8    1.0 

58.29    Al 

50.3     0.6 

3.89     .13 

33.8    0.8 

Doc.  5.2 

61.43    .15 

70.2     1.3 

18.55     .14 

64.7     1.3 

57.89     .38 

49.4     1.9 

3.76     .11 

.32.8     1.1 

15.1 

61.29 -.19 

68.6  -1.7 

18.43  -.11 

63.2  -1.6 

57.63  -.34 

47.9  -1.7 

3.66  -.09 

31.5  -1.4 

25.1 

61.18    .00 

66.7    9.1 

18.34     .08 

61.4     1.9 

57.22    .99 

45.9    9.9 

3.59     .06 

30.0     1.6 ' 

35.1 

61.11  -.06 

64.4  -9.4 

18.28  -.04 

59.3  -9.9 

56.96  -.93 

43.4  -9.7 

3.54  -.03 

28.3  -1.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1 

I 

fi  Aqaarii. 

B  Cephei. 

^  Aqaarii. 

1 
e  Pegasi 

Mmlb 

BoUr 

Biffbt 
▲■oenaioB. 

Deollaatlon 

I 
Asoenslon. 

D«cliiiAtlon 

Right 

Declination 
South. 

RlfCbt 
Aaoenaion. 

1     • 
Deolinatlon 
North. 

1 

h     m 

21  25 

-62 

h     m 

21  27 

O          / 

+70    4 

li     ni 

21  31 

O            t 

-  8  20 

h      ni 

21  38 

1 

+  9  22 

Jan.  0.1 

47.26  -.03 

7L0  -0.7 

8 

11.58 -.49 

6li)  -«.4 

55.00  -.03 

44.0  -0.5 

a 
48.05  -.05 

.*                i 
2«J.l  -1.3 

10. 1 

47.24     .00 

71.6    0.0 

11.21      .33 

59.4     9.7 

54.99     .00 

44.5    0.5 

48.02  -.09 

24.8     1.3 

90.1 

47.26  +.03 

72.2    0.5 

10.93     .99 

56.4     3.0 

55.00  4.03 

44.9    0.4 

48.01  +.01 

2:).5     1.3 

30.0 

47.31     .00 

72.7     0.4 

10.76  -.19 

53.2    3.9 

55.04     .06 

45.2     0.3 

48.03    .04 

22.2  .1.9 

Feb.  9.0 

47.39    .00 

73.0    0.3 

10.70     .00 

49.9     3.3 

55.12     .09 

45.4  -0.1 

48.09    .07 

20.9     1.1 

1 

19.0 

47.50  ^A% 

73.2  -O.l 

10.75 +.11 

46.6  -3.9 

55.22  4.19 

45.5  40.1 

48.18  4.10 

• 

19.8  -1.0 

26.9 

47.64     .15 

73.2  40.1 

10.92    .93 

43.5     3.0 

55.36     .15 

45.3     0.3 

48.30    .1.1 

18.9    0.7 

Mar.  10.9 

47.81     .18 

73.0    0.3 

11.21      .34 

40.6    9.7 

55.52     .18 

45.0    0.5 

48.45    .17 

18.3    0.5 

90.9 

48.01     .91 

72.6     0.5 

11.60     .44 

.38.0    9.3 

55.72     .91 

44.4     0.7 

48.6:)     .90 

18.0  -0  9 

30.9 

48.23    .94 

71.8     0.8 

12.08     .59 

36.0     1.6 

55.94     .94 

43.6     0.9 

48.84     .93 

18.0  40.9 

1 

Apr.  9.8 

48.48  ^M 

70.9  41.0 

12.64  +.59 

:M.5  -1.9 

iG.19  4.90 

42.6  41.1 

• 

49.06  +.95 

18.3  40.5 

I9.S 

48.76    M 

69.8     1.9 

13.26    .04 

33.5  -0.0 

56.46     .98 

41.3     1.3 

49.:i5     .98 

19.0     0.9 

V.8 

49.05    .30 

68.4     1.4 

13.91     .00 

33.2    0.0 

56.76     .30 

39.9    1.5 

49.64     .30 

20.1      1.9 

Hay  9.8 

49.36    .31 

66.9    1.0 

14.59    .07 

33.5  40.6 

57.06    .31 

:S8.4    1.6 

49.94     .31 

21.4     1.5 

19.7 

49.67     .31 

65.3    1.7 

15.26    .00 

31.4     1.9 

57.38     .39 

36.7     1.7 

50.25    .31 

23.1     1.7 

29.7 

49.99  •I-.31 

63.6  +1.7 

15.91  4.03 

36.0  41.8 

57.70  4.39 

35,0  41.7 

50.56  +.31 

24.9  41.9 

Jane  8.7 

50.30     .30 

61.8    1.7 

16.52     .58 

38.0    9.3 

58.01     .31 

3.3.3     1.7 

50.87    .30 

27.0    9.1 

18.6 

50.59      98 

60.1     1.7 

17.07     .51 

40.5    9.7 

58.31      .99 

31.6     1.0 

51.16     .98 

29.1      93 

28.6 

50.86    M 

58.4     1.0 

17.55     .43 

43.4     3.0 

58.59     .97 

30.0     1.5 

51.43    .96 

31.3    9.9 

July  8  6 

51.11     .93 

56.9    1.5 

17.94     .34 

46.6     3.3 

58.84     .93 

28.6     1.4 

61.68    .93 

33.4     9.1 

18.6 

51.32  •!-.  19 

55.5  41.3 

18.23  4.94 

50.1  43.5 

59.06  +.90 

27.3  +1J) 

51.89  +.19 

:r).6  49.0 

28.5 

51.49    .10 

54.4     1.1 

18.42     .14 

5:).7    3.0 

59.23     .10 

26.2     1.0 

52.06     .15 

37.6     1.9 

Ang.  7.5 

51.62    .10 

53.4     0.9 

18.51  4.03 

57.4     3.7 

59.37     .11 

25.4    0.8 

52.19     .11 

39.5     1.8 

17.5 

51.70    .00 

52.6    0.7 

18.46  -.07 

61.0     3.0 

59.46    .06 

24.7    0.5 

52.28     .06 

41.2    1.6 

27.6 

51.74  -1^.09 

52.0    0.5 

18.35    .18 

64.6    3.5 

59.50  +.09 

24.2    0.3 

52.32  4.09 

42.6    1.4 

Sept.  6.4 

51.73 -.09 

51.6  4«.3 

18.12 -.97 

68.0  43.3 

50.51  -.09 

24.0  40.1 

52.32  -.09 

43.9  41.1 

16.4 

51.69    .00 

51.4  40.1 

17.80    .30 

71.2    3.0 

50.47     .00 

23.9    0.0 

52.28    .00 

44.9    0.9 

26.4 

51.61     .09 

51.4  -0.1 

17.40     .44 

74.1     9.7 

59.40     .00 

24.0  -0.9 

52.20    .09 

45.7    0.0 

Oot^    6.3 

51.51     .11 

51.6    0.9 

16.92    .51 

76.6    9.3 

59.30     .11 

24.3    0.3 

52.10    .11 

46.3    0.4  1 

16.3 

51.38    .13 

51.9    0.3 

16.:t8     .50 

78.7     1.6 

59.18    .13 

24.6    0.4 

51.98    .13 

46.6  40.9 

26.3 

51.25  -.14 

52.2  -0.4 

15.80  -.00 

80.3  +1.4 

59.04  -.13 

25.1  -0.5 

51.85 -.14 

46.6     0.0 

Nov.  5.3 

51.11      .13 

52.7    0..^ 

15.19     .80 

81.4     0.8 

58.91     .13 

25.6     0.5 

51.71     .14 

46.4  -0.3  ' 

15.2 

50.98    .19 

53.'i    0.6 

14.56     .09 

82.0  40.9 

58.78     .19 

26. 1     0.6 

51.57     .13 

46.0    0.5 

25.2 

50.86    .11 

53.8    0.6 

13.95     .01 

81.9  -0.3 

58.66    .11 

26.7     0.0 

51.44     .19 

45.4     0.7 

Dec.  5.2 

50.76    .00 

54.5    0.6 

13.35    .58 

81.2    0.9 

58.55     .09 

27.3    0.0 

51.33    .10 

44.6    0.0 

15.2 

50.68  -.07 

55.1  -0.0 

12.80  -.53 

80.0  -1.5 

58.47  -.07 

27.9  -0.0 

51.23  -.06 

43.7  -1.1 

25.1 

50.62    .04 

55.8    0.0 

12.30     .40 

78.2    9.0 

58.41     .04 

28.4     0.0 

51.16    .00 

42.5     1.9 

35.1 

50.59  -.01 

56.4  -0.0 

11.87 -.39 

75.9  -9.5 

58.38  -.09 

29.0  -0.5 

51.11  -.04 

41.3  -1.3 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  Cephei. 

fi  Capr 

icorni. 

79  Draconii. 

a  Aq 

uarii. 

Mean 
Solar 
Date.  • 

Right 
Ascension. 

Deollnation 
North. 

Bight 
Asoension. 

Declination 
South. 

Right 
Ascension. 

I>eoIination 
North. 

Right 
Ascension. 

DecUus 

ktioti 

50 

h      m 

21  40 

+70  48 

h     m 

21  47 

O            1 

-14     3 

h     m 

21  51 

+73  id 

h     m 

22     0 

0 

-  0 

Jan.   0.1 

a 
16.02  -.46 

It 
41.4  -9.9 

s 
19.26  -.04 

64.4  -0.3 

s 
26.61  -.56 

II 

79.7  -9.1 

8 

9.:i0  -.05 

65.5 

-0.8 

10.1 

15.60      .37 

39.0     9.6 

19.23  -.01 

64.6  -0.1 

26.09     .46      77.4     9.5 

1 

9.25  -.03 

66.3 

0.8 

20.1 

15.28     .97 

36.2     9.0 

19.2:)  +.09 

64.7    0.0 

25.68     .35      74.7     9.9 

9.24     .00 

67.0 

0.7 

.   30.0 

15.06     .16 

33. 1     3.9 

19.26     .06 

64.6  +0.1 

25.38     .93 

71.7     3.1 

9.25  +.03 

67.8 

0.6 

Feb.   9.0 

14.96  -.04 

29.8    3.3 

19.32    .08 

64.5    0.9 

25.22  -.10      68.5     3.9 

9.29     .06 

68.:^ 

0.5 

19.0 

14.98  -t-.oe 

26.6  -3.9 

19.42  +.11 

64.1  +0.4 

25.19 +.04      65.2-3.9 

9.36  +.09 

68.8 

-0.3 

Mar.  1.0 

15.12     .90 

23.4     3.1 

19.54     .14 

63.6    0.6 

25.:10     .18      62.0    3.1 

9.46     .19' 

69.0 

-0.1 

10.9 

15.38     .31 

20.4     9.8 

19.69     .17 

62  8    0.8 

25.56     .31  !     59.0    9.0 

9.60     .15 

69.0 

+0.1 

20.9 

15.75     .49 

17.8    9.4 

19.88     .90 

61.9     1.0 

25.93     .44      56.2    9.5 

1 

9.76     .17 

68.8 

0.4 

30.9 

16.22     .51 

15.6     1.9 

20.10     .93 

60.8     1.9 

26.43     .55      53.9     9.1 

9.96     .91 

68.3 

0.6 

Apr.   9.9 

16.78  +.59 

13.9  -1.4 

20.:M  +.96 

59.5  +1.4 

27.03  +.64      52.1  -1.6 

10.19  +.94 

67.5 

+0.9 

I9.H 

17.40     .05 

12.8     0.8 

20.61     .98 

58.0     1.5 

27.71     .71      50.9     1.0 

10.44     .97 

66.5 

1.9 

29.8 

18.07     .69 

12.4  -O.l 

20.91     .30 

56.5     1.6 

28.45     .75      50.2  -0.3 

10.72     .99 

65^ 

t.4 

May   9.8 

18.76     .70 

12.5  +0.5 

21.22     .31 

54.8     1.7 

29.22    .78 .     50.2  +0.3 

11.01     .30 

63.6 

1.6 

19.7 

19.46     .60 

13.3     l.O 

21.54     ..19 

53. 1     1 .7 

30.01     .78      50.7    0.9 

1 

1 1 .32     .31 

62.0 

1.8 

29.7 

20.14  +.66 

14.6  +1.6 

21.86  +.33 

51.4  41.7 

30.78  +.75'     51.9  +1.4 

11.64  +.31 

60.1 

n.9 

June  8.7 

20.79     .09 

16.5    9.1 

22.19    .39 

49.7     1.6 

31.51     .70      53.6     1.0 

11.95     .31 

58.2 

1.9 

18.7 

21. :«     .56 

18.9    9.8 

22.50     .30 

48.1     1.6 

32.18     .64      55.9    9.4 

12.26     .30 

56.3 

1.0 

28.6 

21.90     .47 

21.7    3.0 

22.79     .98 

46.7     1.3 

32.78     .55      58.5    9.8 

12.54     .98 

54.4 

1.9 

July  8.6 

22.33     .38 

24.8    3.3 

2:1.06     .95 

45.5     1.1 

:13.29     .46      61.6    3.9 

12.81      .95 

52.5 

1.8 

18.6 

22.66  +.96 

28.2  +3.5 

23.30  +.91 

44.4  +0.0 

:13.69  +.34  ;     64.9  f3.4 

13.04  +.91 

50.8  +1.6 

28.6 

22.90     .18 

31.8     3.6 

21.49     .17 

43.6    0.7 

33.97     .98      68.4     3.6 

1:1.24     .17 

49.2 

1.4 

Aag.  7.5 

23.02  +.07 

35.5     3.7 

23.65     .13 

43.0    0.5 

34.14  +.10 

72. 1     3.7 

13.39     .13 

47.9 

1.9 

17.5 

2:).04  -.04 

39.2    3.7 

2:1.76     .08 

42.6  +0.3 

:)4.l8-.09 

75.8    3.7 

13.50    .09 

46.7 

1.0 

27.5 

22.94     .14 

42.8    3.6 

23.82  +.04 

42.5    0.0 

34.10     .14 

79.5     3.6 

13.57     .05 

45.8 

0.8 

Sept  6.4 

22.74  -.95 

46.3  +3.4 

23.84     .00 

42.6  -0.9 

33.90  -.95 

8:1.1  +3.5 

13.60  +.01 

45.0 

40.6 

16.4 

22.44     .34 

49.6     3.9 

23.82  -.04 

42.8    0.3 

33.59     .36 

86.6     3.3 

13.58  -.03 

44.5 

0.4 

26.4 

22.06     .49 

52.7    9.9 

1 

2:1.76    .07 

4:1.2    0.4 

33.18    .46 

89.7     3.0 

13.53     .06 

44.2  +0.9  1 

Oct.    6.4 

21.59     ,60 

!     55.4     9.5 

23.67     .10 

4:1.7     0  5 

32.68    .54 

92.6    9.7 

13.46     .09 

44.1 

0.0 

16.3 

21.06     .56 

57.6     9.0 

23.55     .19 

44.3     0.6 

32.09    .69 

95.0     9.9 

13..15     .11 

44.2  -0.1 

26.3 

20.48  -.60 

59.4  +1.5 

23.43  -.13 

44.9  -0.6 

31.44  -.67 

97.0  +1.7 

13.2:1  -.19 

44.4 

-0.3 

Nov.  5.3 

19.86     .69 

60.8     1.0 

2:1.29    .13 

45.5     0.6 

30.76     .71 

98.5     1.9 

13.11     .13 

44.8 

0.4 

15.3 

19.23     .64 

61.5  +0.5 

2:1.16    .13 

46.1     0.6 

30.02     .73 

99.5    0.6 

12.98     .19 

45.3 

0.5 

25.2 

18.5i)     .63 

61.6-0.1 

2:1.04    .19 

46.7     0.5 

29.29    .73 

99.8  +0.1 

12.86    .11 

45.9 

0.6 

Deo.   5.2 

17.96     .61 

61.2    0.7 

22.93     .10 

47.2    0.5 

28.56    .70 

99.6  -0.5 

12.75    .10 

46.5 

0.7 

15.2 

17.38  -.56 

60.2  -1.3 

22.84  -.06 

47.7  -0.4 

27.87  -.67 

98.8  -1.1 

12.66  -.08 

47.3 

-0.8 

25.1 

16.84     .50 

-     58.6     1.0    22.77     .05 

48.0     0.3 

27.23     .60 

97.4     1.7 

12.58     .06 

480 

0.8 

35.1 

16.38  -.43 

56.4  -9.4     22.73  -.03 

48.3  -0.9 

96.66  -.68 

95.4  -9.9 

12.53  -.04 

48.8 

-0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANBIT  AT  WASHINOTOK. 

a  Grais. 

0  Aqi 

• 

iiarii. 

IT  Aq 

uarii. 

9  Aquarii. 

MeMi 

Solar 
Date. 

RifTbi 
A«t«naion. 

h      ni 

22  11 

Deolination 
South. 

O           t 

-  8  19 

Ri|(ht 
AMension. 

Deolination 
South. 

Right 
Aaoension. 

Deolinatlon 
North, 

RiKbt 
Aaoenaion. 

• 

DeellaaUoo 
South. 

b      m 

22     1 

O            f 

-47  29 

b     m 

22  19 

o       # 

■f  0  49 

h     B 

22  29 

O          1 

—  0  40 

Jan.   0.1 

• 
19.37  *.09 

37.7  +1.9 

a 
3.12  -.06 

43.6  -0.5 

8 

40.90  -.06 

20J  -0.9 

43.62  -.07 

53.4  -0.6 

10.1 

19.29    .05 

36.3     1.5 

2^.07     .03 

44.1     0.4 

40.84     .04 

19.2    0.6 

43.56    .05 

54.1     0.7 

30.1 

19.25  -.01 

34.6    1.6 

3.05  -.01 

44.5    0.3 

40.81  -.09 

18.4     0.6 

43.52  -.03 

54.9    0.7 

ao.i 

19.26  ^.03 

32.7    9.1 

3.06  +.09 

44.7  -0.9 

40.81  +.01 

17.7     0.7 

43.51     .00 

55.5    0.6 

Feb.   9.0 

19.32    .06 

30.5    9.3 

3.09     .05 

44.8    0.0 

40.83    .04 

17.0     0.6 

43.5^ +.03 

56.0    0.5 

1 

19.0 

19.42  -i-.ia 

28.2  +9.4 

3.16  +.06 

44.8  +0.1 

40.88  +.07 

16.5  -0.4 

43.56  +.06 

56.4  >0.3 

Mar.  1.0 

19.56     .17 

25.7    9.5 

3.25     .11 

44.6    0.3 

40.96     .10 

16.2  -0.9 

43.63     .00 

56.6  -0.1 

11.0 

19.75    .91 

23.2    9.6 

3.38    .14 

44.1     0.5 

41.07     .13 

16.1     0.0 

43.74     .19 

56.6  +0.1 

20.9 

19.98    .96 

20.6    9.6 

3.53     .17 

43.4    0.6 

41.22    .16 

16.3  +0.3 

43.87     .15 

56.4    0.4 

30.9 

20.26    .30 

18.0    9.5 

3.73     .90 

42.5    I.O 

41.40    .10 

16.7    0.6 

44.04     .19 

55.8    0.7 

Apr.  9.9 

20.58  •I-.34 

15.6+9.4 

3.95  +.93 

41.4  +1.9 

41.61  +.99 

• 
17.5  +0.9 

44.25  +J9 

55.0  +0.9 

19.8 

20.93    .37 

13.2    9.9 

4.20     .96 

40.1     1.4 

41.85    .95 

18.5    l.l 

44.48    .95 

54.0     1.9 

29.8 

21.32    .40 

11.1     9.0 

4.47     .96 

38.5    1.6 

42.12    .98 

19.7    1.4 

44.75    .97 

52.6     1.4 

May  9.8 

21.73    .49 

9.2     1.8 

4.77     .30 

36.9     1.7 

42.41     .90 

21.2    1.6 

45.03     .90 

51.1     1.6 

19.8 

22.16     43 

7.5     1.5 

5.08     .31 

35.1     1.8 

42.71     .31 

22.9     1.6 

45.34     ^1 

49.4     1.8 

29.7 

22.60  +.44 

6.1  +1.9 

5.40  +.39 

33.2  +1.8 

43.03  +.39 

24.8  +1.0 

45.65  +.39 

47.5  +1.9 

June  8.7 

23.03    .43 

5. 1     0.6 

5.72     .39 

31.4     1.8 

4Z.:u   .31 

26.7    9.0 

45.97     .31 

45.6    9.0 

18.7 

23.46    .41 

4.4  +0.4 

6.04     .31 

29.6     1.7 

43.65     .30 

28.7    9.0 

46.28    .30 

43.6    9.0 

28.6 

23.86     .30 

4.1     0.0 

6.34     .90 

27.9     1.6 

43.95     .96 

30.7     1.9 

46.58     .99 

41.6     1.0 

July  8.G 

24.23     .35 

4.3  -0.3 

6.61     .96 

26.3    1.5 

44.22     .96 

:W.7     1.6 

46.86    .97 

39.7     1.6 

18.6 

24.56  +.30 

4.8  -0.7 

6.86  +.93 

24.9  +1.3 

44.47  +.93 

34.5  +1.7 

47.11  +.94 

37.9  +1.7  , 

28.6 

24.84     .95 

5.6     1.0 

7.06     .19 

23.7     1.1 

44.68    .10 

36.2    1.6 

47.33     .90 

36.3     1.5 

Ang.  7.5 

25.07     .19 

6.8     1.3 

7.23     .15 

22.7    0.9 

44.85    .15 

37.7    1.4 

47.51     .16 

34.8    1.3 

17.5 

25.23     .13 

8.3     1.6 

7.36    .10 

21.9    0.6 

44.98    .11 

39.0    1.9 

47.66     .19 

33.6     I.I. 

27.5 

25.33     .07 

10.0     1.6 

7.44     .06 

21.4     0.4 

45.06     .06 

40.1     1.0 

47.75     .07 

32.6    0.9. 

8opt  6.5 

25.36  +.01 

11.9-1.9 

7.48  +.09 

21.1  +0.9 

45.11  +.09 

40.9  +6.7 

47.81  +.03 

31.8  +0.7 

16.4 

25.34  -.05 

13.8    1.0 

7.48  -.09 

21.0    0.0 

45. 1 1  -.01 

41.5    0.5 

47.82    .00 

31.3    0.4 1 

26.4 

25.26    .10 

15.7     1.9 

7.44     .05 

21.1  -0.9 

45.08    .00 

41.9    0.3 

47.80  -.04 

36.9  +0.9 

Oct.    6.4 

25.13    .15 

17.6     1.7 

7.38     .06 

21.4     0.3 

45.02     .06 

42.1  +0.1 

47.74     .07 

30.8    0.0 

16.3 

24.S)6    .18 

19.2    1.5 

7.28    .10 

21.8     0.4 

44.93     .10 

42.2  -0.1 

47.66    .00 

30.8  -0.1  , 

26.3 

24.76  -.90 

20.6  -1.3 

7;  17  -.19 

22.2  -0.5 

44.82  -.11 

42.0  -0.9 

47.56  -.11 

31.1  -0.3 

Nov.  5.3 

24.55    .99 

21.8    1.0 

7.05     .19 

22.8    0.6 

44.71     .19 

41.7    0.4 

47.45    .19 

31.4    0.4 

15.3 

24.33    .91 

22.5    0.6 

6.92    .19 

23.4     0.6 

44.58     .19 

41.3    0.5 

47.33     .19 

31.9    0.5: 

25.2 

24.12    .90 

22.9  -0.9 

6.80    .11 

24.0    0.6 

44.46     .19 

40.7    0.6 

47.22    .11 

32.4     0.6 

Dec.   5.2 

23.92    .16 

22.9  +0.9 

6.69    .10 

24.6    0.6 

44.35     .11 

40.0    0.7 

47.10    .10 

33.1     0.7 

15.2 

23.75  -.15 

22.4  +0.6 

6.59  -.00 

25.2  -0.6 

44.25  -.00 

39.3  -4).6 

47.00  -.00 

33.8  -0.7 

25.2 

23.61     .19 

21.6     1.0 

6.52    .07 

25.9    0.5 

44.17     .07 

38.5    0.6 

46.92    .06 

34.5    0.7 

35.1 

2:1.51  -.06 

20.4  +1.3 

6.46  -.» 

'    26.3-0.5 

44.10  -.00 

37.7  -0.6 

46.85  -.66 

35.3  -0.6 

362 


FIXED  STARS,  1891. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226Cephei(B.) 

^Pegasi. 

• 

tCephei. 

lAq 

uarii. 

Mmb 
SoUr 
Date. 

Right 
AsoeosloD. 

Deolination 
North. 

Right 
Asoension. 

Deolinfl 
NorL 

ktion 
h. 

15 

Right 
Ascenaion. 

DMlination 
North. 

Right 
Asoenaion. 

DeoUnatioD 
BouOi. 

]i      m 

22  30 

+  75  39 

h      m 

22  35 

+  10 

h      m 

22  45 

+65°  37 

h     m 

22  46 

o         / 

-  8     9 

Jan.    0.2 

8 

17.84  -.74 

62.6  -1.5 

a 
59.89  -.08 

39.9 

-1.0 

45.39  -.41 

46.6  -1.4 

a 
54.09  -.06 

44.7  -0.6 

10. 1 

17.14     .65 

60.8    9.0 

59.82     .06 

38.8 

1.1 

43.00     ,u 

44.9     1.0 

54.02     .06 

45.2     0.4 

90.1 

16.54     .54 

58.6     9.4 

59.76     .04 

37.6 

1.9 

44.67     .30 

42.8    9.4 

53.98     .04 

45.6     0  3 

30.1 

16.05     .41 

55.9    9.8 

59.74  -.09 

36.5 

1.1 

44.39     .94 

40.2    9.7 

53.95  -.01 

45.8  -0.9 

Feb.   9.0 

15.70     .97 

52.9    3.1 

59.73  +.01 

35.3 

1.0 

44.19     .16 

37.3    9.0 

53.95  +.01 

45.9     0.0 

• 

19.0 

15.51  -.11 

49.7  -3.9 

59.76  +.04 

34.3  -0  9 

44.08  -.07 

34.3  -3.0 

53.97  +.04 

45.8  40.9 

Mar.   1.0 

J5.48  +.05 

46.5    3.s:' 

59.82     .06 

33.5 

0.7 

44.06  +.03 

31.2    3.0 

54.03     .07 

45.5     0.4 

II.O 

15.62     .91 

43.4    3.0 

59.92     .11 

32.8 

0.5 

44.14     .19 

28.2    9.0 

54.12     .10 

45.0     0.6 

20.9 

15.92     .37 

40.4     9.7 

60.05     .15 

32.5 

-0.9 

44.31     .99 

25.4    9.7 

54.24     .14 

44.2     0.8 

30.9 

16.37     .59 

37.8     9.4 

60.21     .18 

32.4 

+0.1 

44.57     .31 

22.9    9.3 

54.40     .17 

43.3     1.1 

Apr.   9.9 

16.96  -I-.64 

35.*6  -9.0 

60.41  +.99 

32.7 

+0.4 

44.93  +.39 

20.8  -1.9 

54.59  +.91 

42.1  +1.3 

19.9 

17.66     .75 

33.9     1.5 

60.64     » 

33.3 

0.7 

45.35     .46 

19.2     1.4 

54.82     .94 

40.7     1.5 

29.8 

18.45     .83 

32.7    0.0 

60.90     .97 

34.2 

1.1 

45.84     .51 

18.1      0.8 

55.07     .97 

39.1      1.7 

May   9.8 

19.31     .88 

32.2  -0.3 

61.19     .99 

35.5 

1.4 

46.39     .55 

17.6  -0.9 

55.36    .99 

37.3     1.8 

19.8 

20.21     .90 

32.2  +0.3 

61.49    .31 

37.0 

1.6 

46.96     .58 

17.7  +0.4 

55.66     .31 

1 

35.5     1.0 

29.7 

21.12  4^.80 

32.8  +0.0 

61.81  +.39 

38.8  +1.9 

47.55  +.59 

18.4  +0.0 

1 
55.97  +.39 

33.5  +9.0 

June  8.7 

22.01     .86 

34.1     1.5 

62.13    .31 

40.8 

9.1 

48.13     .56 

19.6    1.5 

56.29     .39 

31.6    9.0 

18.7 

22.85     .81 

3:>.8    9.0 

62.44     .30 

42.9 

9.9 

48.70     .55 

21.4    9.0 

56.62     .31 

29.6     1.9 

28.7 

23.62     .73 

38. 1     9.5 

62.74     .90 

45.1 

9.9 

49.23    .51 

23.6    9.5 

56.92    .30 

27.8     1.8 

July  8.6 

24.31     .63 

40.8    9.9 

63.02     .97 

47.3 

9.9 

49.72     .45 

26.3    9.8 

57.22     .96 

26.1     1.6 

18.6 

24.89  +.5Q 

43.8  +3.9 

63.28  +.94 

49.5  +9.1 

50.14  +.30 

29.3  +3.1 

57.49  +.95 

24.5  +1.4 

28.6 

25.36     .40 

47.2    3.4 

63.50     .90 

51.6 

9.0 

50.50     .39 

32.6     3.3 

57.72     .90 

23.2     1.9 

Aug.  7.6 

25.69     .97 

50.8     3.6 

63.68     .16 

53.6 

1.0 

50.78    .93 

:)6. 1     3.6 

57.92     .18 

22.1     1.0 

17.5 

25.89  4-.  13 

54.5    3.7 

63.82     .19 

55.4 

1.7 

50.97     .15 

39.8     3.7 

58.08    .14 

21.2    0.7 

27.5 

25.95  -.01 

58.2    3.6 

63.9^i     .08 

57.1 

1.5 

51.08  +.06 

43.4     3.7 

58.20     .09 

20.6    0.5 

^pt.  6.5 

25.87  -.14 

62.0  +3.7 

63.97  +.04 

58.5 

+1.3 

51.10  -.09 

47.1  +3.6 

58.27  +.05 

20.3  +0.9 

16.4 

25.66     .97 

65.7    3.6 

63.99     .00 

59.7 

1.1 

51.04     .10 

50.7     3.5 

58.31  +.01 

20.2    0.0 

26.4 

25.32    .40 

69.2    3.4 

63.97  -.04 

60.7 

0.8 

50.91     .17 

54.1     3.3 

58.30  -.09 

20.2  -0.9 

Oct.    6.4 

24.86     .51 

72.4     3.1 

63.92     .07 

61.4 

0.6 

50.70     .94 

57.2    3.0 

58.26     .06 

20.5    0.3 

16.4 

24.30     .61 

75.3     9.7 

63.84     .09 

61.9 

0.4 

50.42     .31 

60.1     9.7 

58.20     .06 

20  9    0.5 

26.3 

23.65  -.69 

77.9  +9.3 

63.74  -.11 

62.1 

+0.1 

50.09  -.36 

62.5  +9.3 

58.11  -.10 

21.4  -0.6 

Nov.  5.3 

22.91     .76 

80.0     1.8 

63.63     .19 

62.2 

-0.1 

49.71     .40 

64.5     1.8 

58.00    .11 

22.0    0.6 

15.3 

22.12    .81 

81.5     1.3 

63.50     .19 

62.0 

0.3 

49.29     .43 

66.0     1.9 

57.89     .11 

22.7    0.7 

25.3 

21.29    .84 

82.5    0.7 

63.38     .19 

61.6 

0.5 

48.85     .45 

67.0     0.7 

57.78     .11 

23.3    0.7 

Deo.  5.2 

20.44     .84 

82.9  +0.1 

63,27     .11 

61.0 

0.7 

48.40     .45 

67.4  +0.1 

57.66     .11 

24.0    0.6 

15.2 

19.60  -.83 

82.7  -0.5 

63.16  -.10 

60.2 

-0.8 

47.95  -.44 

67.2  -0.5 

57.56  -.10 

24.6  -0.6 

25.2 

18.80     .78 

8i.9     1.1 

63.06     .09 

59.3 

1.0 

47.51     .49 

66.4     1.0 

57.47     .06 

25.2    0.5 

36.1 

18.05  -.70 

80.5  -1.7 

62.98  -.07 

58.3 

-1.1 

47.10 -.30 

65.1  -1.6 

57.39  -.07 

25.7  -0.4 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

* 
* 

1 
1 

Meao 
Solar 
Date. 

a  Piici«  AustraJitt. 
(Fomalkaut.) 

aPe 

{Mar 

ca«i. 
kah.) 

o  Cephei. 

e  Piocinm. 

Right 
▲aoenaloD. 

Declination 
South, 

Bight 
▲scenaion. 

DeoUnatlon 
North. 

Eight 
Aaoenaion. 

1 

1 

Deellnation 
North. 

1 
Right 
Aaoenaion. 

DeoUnaAloa 
North. 

li     m 

22  51 

O           1 

-30  11 

h     m 

22  59 

+ 14  86 

li     m 

23  14 

+67^30 

h     B  . 

23  22  ' 

0       1 

+  5  46 

Jan.   0.9 

8 

35.94  -.to 

76.4  +0.9 

s 
18.31  -.10 

oi'.'s  -l.i 

• 

6.79  -.47 

;     65.3  -1.0 

1 

8 

94.90  -.10 

49^5  -0.8 

10.2 

35.85     .07 

76.1     0.5 

18.99    .06 

03.9     1.9 

6.97     .43 

64.0     1.6 

94.81     .00 

41.6    0.0 

90.1 

35.79     .05 

75.4     0.8 

18.15    .06 

69.0     1.9 

5.86     .30 

69.9    9.0 

94.73    .07 

40.8    0.6 

30.1 

35.76  -.09 

74.5     1.1 

18.10     .04 

60.7     1.3 

5.51     .31 

59.9    9.4 

94.67     .05 

40.0    0.8 

Feb.  9.1 

35.75  +.01 

73.3     1.3 

18.08 -.01 

5P.4     1.9 

5.93     .93 

57.9    9.7 

94.63  -.03 

39.9    0.7 

19.0 

:i5.77  +.04 

71.9  +1.5 

18.08  +.09 

58.9  -l.I 

5.04  -.14 

54.4  -9.9 

94.69    .00 

38.5  -0.6  1 

Mar.  1.0 

35.83     .06 

70.3     1.7 

18.11      .05 

57.9    0.9 

4.94  -.04 

51.4     3.0 

94.63  +.03 

38.0    0.4 

II.O 

35.93     .11 

68.5     1.9 

18.18    .09 

56.3    0.7 

4.95  +.06 

48.3     3.0 

94.68    .06 ' 

37.7  -0.9 

91.0 

36.06     .15 

66.5    9.1 

18.99    .19 

55.7     0.5 

5.06    .17 

45.4     9.8 

34.76    .10 

37.6    0.0 

30.9 

36.9:)     .19 

64.4     9.9 

18.43    .16 

55.4  H).9 

5.98    .97 

49.8    9.5 

94.88    .14 

37.8  +0.3 

Apr.  9.9 

36.44  +.« 

69.1  +9.3 

18.61  +.90 

55.4  +0.9 

5.60  +.36 

40.4  -9.1 

95.04  +.18 

38.3  +0.6  \ 

19  9 

36.69    .96 

59.8    9.3 

18.83     .93 

55.7    0.5 

6.01      .44 

38.5     1.7 

95.94     .91 

39.0    0.0 

•99.9 

36.97    .90 

57.6    9.3 

19.06     .96 

56.4    0.0 

6.50    .59 

37.1     J.l 

95.47     .94 

40.1     1.9 

May  9.8 

37.98    .39 

55.3     9.9 

19.35     .90 

57.5     1.9 

7.05    .57 

36.3  -0.6 

95.73    .97' 

41.4     1.5 

19.8 

37.61     .34 

5:).9    9.1 

19.65     .31 

58.9    1.5 

7.64     .61 

36.0    0.0 

96.01     .90 

43.0    1.7 

1 

99.8 

37.96  +.35 

51.9+1.0 

19.97  +.39 

60.5  +1.8 

8.97  +.63 

30.3  +0  6 

96.39  +.31  , 

1 
44.8  +n.O  ' 

Jane  8.7 

38.39     .36 

49.3     1.7 

90.99     .39 

69.4    9.0 

8.90    .63 

37.9     1.1 

96.63    .39' 

46.7    9.0 

18.7 

38.68    .35 

47.8    1.5 

90.61     .39 

64.5     9.9 

9.53     .61 

:W.6     1.7 

96.95    .39' 

48.8    9.1 

98.7 

39.03     .34 

46.4     1.9 

90.99     .30 

66.8    9.3 

10.13     .58 

40.5    9.9 

97.97     .31' 

50.9     9.1 

July  8.7 

39.:S6    .39 

45.5    0.8 

91.99     .96 

69.1     9.3 

10.69    .53 

49.9    9.6 

97.57     .90 

53.0    9.1 

18.6 

39.67  +.39 

44.8  +0.5 

91.49  +.95 

71.4  +9.3 

11.19 +.47 

45.6  +9.0 

97.85  +.97 

55.1  +9.0 

98.6 

•}«I.«I4      .95 

44.5+0.1 

91.72     .99 

73.7     9.9 

11.63    .40 

48.7    3.9 

98.10    .94 

j 

57.0     1.9 

Ang.  7.6 

40.17     .91 

44.5  -0.9 

91.93     .18 

75.9    9.1 

11.99     .39 

59.1      3.5 

98.39    .90. 

58.9     1.7 

17.6 

40.36     .10 

44.9    0.5 

9*2.09     .14 

77.9    9.0 

19.97    .93 

55.7    3.6 

98.51     .16 

60.5     1.5 

97.5 

40.50    .11 

45.6    0.8 

99.91     .10 

79.8     1.8 

19.46    .15 

59.4    3.7 

98.65    .19 

69.0     1.3' 

Sept  6.5 

40.59  +.07 

46.5  -1.0 

9-i.99  +.06 

81.5  +1.6 

19.56  +.06 

63.1  +3.7 

98.76  +.06 

63.9  +1.1 

16.5 

40.63  +.09 

47.6     1.9 

99.33  +J09 

83.0    1.4 

19.57  -.03 

66.7    3.6 

98.89    .04 

64.9    0.0 

96.5 

40.63  -.09 

48.9     1.3 

99.33  -.01 

84.3     1.1 

19.50    .11 

70.3    3.5 

98.85  +.01 . 

64.9    0.6 

Oct.    6.4 

40.58     .06 

50.3     1.4 

99.30     .05 

85.3    0.9 

19.35    .10 

73.7     3.9 

98.84  -.09 ' 

65.5    0.4 

16.4 

40.50     .00 

51.7     1.4 

99.93     .07 

86.0    0.0 

19.19    .96 

76.8    9.9 

98.81     .06 

t 

65.8  40.9 

96.4 

40.40  -.19 

53.1  -1.3 

99.15 -.00 

86.5  +0.4 

1 1 .89  -.33 

79.6  +9.6 

1 
98.74  -.07 

< 

65.9    0.0 

Nov.  5.3 

40.97     .13 

54.3     1.9 

99.05     .11 

86.8  +0.1 

11.46    .38 

81.9    9.9 

98.66    .00 

65.8  -0.9 

15.3 

40.13     .14 

55.4     1.0 

91.93     .19 

86.8  -0.1 

1 1 .05    .43 

83.8    1.7 

98.57    .10' 

65.6    0.3 

95.3 

39.99     .14 

56.3    0.8 

91.89     .19 

86.6    0.3 

10.61      .46 

85.9    1.1 

98.46    .11' 

65.9    0.5 

Deo.  5.3 

39.85    .13 

56.9    0.5 

91.70     .19 

86.1     0.6 

10.13     .46 

86.1  +0.5 

98.36    .11! 

64.6    0.6 

15.9 

39.79  -.19 

57.3  -0.9 

91.58  -.11 

85.4  -0.8 

9.65  -.49 

86.3    0.0 

98.9S  -.11 

64.0  -0.7 

95.9 

39.60     .10 

57.3  +0.1 

91.47     .10 

84.6    0.0 

9.16     .48 

66.0  --0.6 

98.15    .10 1 

63.3    0.6 

35.9 

39.51  -.00 

57.1  +0.3 

91.38 -.00 

83.5-1.1 

8.69  -.46 

85.0  -1.9 

98.05  -.00 1 

69.5  -«.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t  Piicium. 

1 

Y  Cephei. 

Groombridge  4163. 

cjPiBcium. 

Mean 
BoUr 
Dat«. 

Right 
▲soenaion. 

Declination 
North. 

Ri«ht 
Aiioenaion. 

Declination 
North. 

Rifcht 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

b     m 

23  34 

o         t 

+  5     1 

h 

23 

m 

34 

O            t 

+77-   1 

h     m 

23  49 

+73  47 

h      m 

23  53 

O           1 

+  6  15 

Jan.   0.2 

8 

19.28  -.10 

11 

61.6  -0.8 

a 
49.33 

-.90 

38.3  -0.6 

a 
29  64  -.70 

85.7  -0.4 

a 
41.60 -.11 

29.7  -0.7 

10.2 

19.19     .09 

60.8     0.8 

48.46 

.85 

37.4     1.9 

28.95     .67 

85.0     1.0 

41.50     .10 

28.9    0.8 

20.2 

19.11     .07 

60.0     0.8 

47.64 

.77 

36.0     1.7 

28..30     .69 

83.7     1.6 

41.40     .00 

28.2    0.8 

30.1 

19.04     .06 

59.2    0.8 

46.91 

.66 

34.0    9.9 

27.71     .54 

81.8    9.1 

41.32     .07 

27.4    0.7 

Feb.  9.1 

18.99     .04 

58.5     0.7 

46.31 

.53 

31.6     9.6 

27.21     .45 

79.5    9.5 

41.26     .05 

26.6    0.7 

19.1 

18.97  -.01 

57.9  -0.5 

45.85 

-.38 

28.8  -9.9 

26.81  -.33 

76.9  -9.8 

41.22 -.03 

1 
26.0  -0.6 

Mar.   I.I 

18.97  +.09 

57.4    0.4 

45.55 

.91 

25.8    3.0 

26.54     .90 

74.0     3.0 

41.20     .00 

25.5     0.4 

11.0 

19.01     .05 

57.2  -0.9 

45.43 

-.03 

22.7    3.1 

26.41  -.06 

70.9     3.0 

41.22  +.03 

26.2  -0.9 

21.0 

19.08    .09 

57.1  +0.1 

4.5.49 

+.15 

19.6    3.0 

96.43  +.09 

67.9    9.9 

41.27     .07 

25.1     0.0 

30.9 

19.19     .13 

57.3    0.4 

45.73 

.33 

16.7    9.8 

26.59     .83 

65.0     9.8 

41.36    .11 

25.3  +0.3 

Apr.  9.9 

19.34  +.17 

.57.8  +0.6 

46.15 

+.50 

14.0  -ft.5 

26.90  +.37 

62.4  -9.5 

41.49 +.15 

25.7  +0.6 

19.9 

19.52     .90 

58.6    0.9 

46.73 

.65 

11.8    9.1 

27.34     .40 

60.0    9.1 

41.66     .10 

26.4    0.9] 

29.9 

19.75     .94 

59.7     1.9 

47.45 

.77 

9.9     1.6 

27.90     .61 

58.1     1.7 

41.86     .99 

27.4     l.l 

May   9.9 

20.00     .97 

61.0     1.4 

48.28 

.88 

8.6    1.0 

28.56     .70 

56.7    1.1 

42. 1 1     .95 

2^7     1.4 

19.8 

20.28    .90 

62.6     1.7 

49.21 

.95 

7.8  -0.5 

29.30     .77 

55.9  -0.6 

42.38     .98 

30.2     1.6 

29.8 

20.58  +.31 

64.4  +1.0 

50.18  +.09 

7.6  +0.1 

30.10  +.81 

55.6    0.0 

42.67  +.30 

31.9  +1.8 

Jane  8.8 

20.90    .99 

66.3    9.0 

51.19 

1.01 

8.0    0.6 

30.94     .84 

55.8  +0.6 

42.98    .39 

3:<.8    9.0 

18.7 

21.22    .39 

68.3    9.1 

52.20 

.90 

8.9     1.9 

31.78     .83 

56.7     l.l 

43.30     .39 

35.8    9.1 

28.7 

21.53     .31 

70.4    9.1 

53.17 

.95 

10.4     1.7 

:^.60     .81 

58.1     1.6 

43.62     .39 

37.9    9.1 

July  8.7 

21.84     .30 

72.5    9.0 

54.09 

.88 

12.5    9  9 

33.39     .76 

60.0    9.1 

43.93     .31 

40.0    9  1 

18.7 

22.13  +.97 

74.6  +«.0 

54.93 

+.79 

14.9  +9.6 

34.12 +.60 

62  3 +9.5 

44.23  +.90 

42.1  +9.0 

28.6 

22.39     .94 

76.5     1.9 

55.67 

.68 

17.8    3.0 

34.77     .61 

65.1     9.9 

44.50     .96 

44.1     1.0 

Ang.  7.6 

22.62    .91 

78.3     1.7 

56.29 

.56 

21.0     3.3 

35.34     .89 

68.2    3.9 

44.75     .93 

46.0     1.8 

17.6 

22.82    .17 

79.9     1.5 

56.79 

.43 

24.4     3.5 

35.81     .49 

71.6     3.5 

44.96     .19 

47.6     1.6 

27.6 

22.97     .14 

81.3    1.3 

.57.16 

.99 

28. 1      3.7 

36.17     .31 

75. 1     3.7 

45.13     .15 

49.1     1.4 

Sept.  6.5 

2:).09  +.10 

82.5  +1.0 

57.38 

+.15 

31.9  +3.8 

36.42  +.19 

78.8  +3.8 

45.27  +.19 

50.4  +1.9 

16.5 

2:3.17     .00 

83.4     0.8 

57.45 

.00 

35.7    3.8 

36.56  -t..06 

82.6     3.8 

45.36     .08 

51.5    0.0 

26.5 

2.).21  +.09 

84.1     0.6 

67.38 

-.14 

39.5    3.7 

:)6.57  -.04 

86.4    3.7 

45.42     .04 

52.3    0.7 

Oct.    6.4 

23.22  -.01 

84.6    0.4 

57.18 

.99 

43.2    3.6 

36.48    .15 

90.0    3.6 

45.45  +.01 

52.8    0.5 

16.4 

23.19    .04 

84.9  +0.9 

56.83 

.41 

46.6     3.4 

36.27    .96 

93.5     3.4 

45.44  -.09 

53.2    0.3 

26.4 

23.14  -.06 

85.0    0.0 

56.36 

-.53 

49.8  +3.0 

:I5.96  -.36 

96.7  +3.1 

45.41  -.04 

53.4  +0.1 

Nov.  5.4 

2-3.07    .06 

84.9  -0.9 

55.77 

.64 

52.7     9.6 

35.54     .45 

99.6     9.7 

45.35     .00 

53.3  -0.1 

1          15.3 

22.98    .09 

84.6    0.3 

55.08 

.73 

55. 1     9.9 

35.05     .53 

102.1     9.9 

45.28     .08 

53.1     0.3 

25.3 

22.89    .10 

84.2    0.5 

54.30 

.81 

57.0     1.7 

34.48     .60 

104.1     1.7 

45.19     .00 

52.8    0.4 

Deo.   5.3 

22.78     .10 

83.7    0.6 

53.45 

.87 

58.4     1.1 

33.84     .65 

105.6     1.9 

45.09     .10 

52.3    0.5 

15.3 

22.68  -.10 

a3.0  -6.7 

52.56 

-.90 

59.2  +«.9 

33.17  -.68 

106.5  +0.6 

44.99  -.10 

51.7  -0.6 

25.2 

22.58    .10 

82.3    0.7 

51.66 

.90 

59.4  -0.1 

:i2.47     .70 

106.8    0.0 

44.89     .10 

51.1      0.7 

35.2 

22.48  -.09 

81.6  -0.8 

50.76 

-.87 

58.9  -0.8 

31.78 -.60 

106.5  -0.6 

44.78  -.10 

50.4  -0.8 
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APPROXIMATE  NOHTU  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/9Camiop. 

22  Androm. 

o  AndroiQ. 

iCeti. 

6  Ur8.Min.,  44  PiBciam. 
S.  P. 

T  Androm. 

0  Caosiop 

• 

0           1 

31  27 

b     m 

0    3 

O          t 

44  32 

h     m 

0    4 

53  49 

h      m 

0  12 

99  26 

h     m 

0  13 

358*  18 

h     m 

0  13 

88   iQ 

h      ni 

0  19 

56*53 

h     m 

0  31 

42  19 

h     m 

0  38 

( Deo.30.3) 

• 
20. 19 -.33 

• 

37.99  -  .99 

8 

36.76  -  .16 

a 
51.19  -  .09 

a 
89.36-1-7.76 

a 
47.80  -  .19 

8 

2.41  -  .18 

a 
37.89  -  .93 

Jan.   9.2 

19.87      .31 

37.78      .90 

36.60      .16 

51.10     .10 

97.12  7.65 

47.68      .11 

2.23      .17 

37.66     .93 1 

19.2 

19.56      J» 

37.50     .19 

36.45     .15 

51.00      .10 

104.66  7.98 

47.60     .10 

2.08     .16 

37.43      .99 

39.2 

19.29 -.96 

37.40  -  .18 

36.30  -  .14 

50.91  -  .00 

111.6846.64 

47.51  -  .09 

1.93-  .15 

37.21  -  .91 

Aug.26.6 

24..58  +  .95 

41.80  •!•  .19 

40.31  -1-  .90 

54.58  +  .18 

54.8*^-3.00 

51.10  4-  .16 

5.74  4-  .91 

41.43  4^  .95, 

Sept.  5.5 

21.79      .17 

41.97      .15 

40.49      .15 

54.74      .14 

52.30  9.13 

51.25      .14 

5.93      .17 

41.66     .90 

15.5 

24.92     .10 

42.09     .10 

40.62      .10 

54.86      .10 

60.71-1.07 

51.38      .19 

6.08     .13 

41.84      .15 

25.5 

25.00  -¥  .06 

42.17  +  .05 

40.70      .06 

54.94      .07 

50.17    .00 

51.47      .08 

6.18     .09 

41.97      .10 

Oct.    5.5 

25.02  -  .01 

42.20      .00 

40.74  4-  .09 

55.00  -¥  .04 

50.734-1.11 

51.52     .04 

6.26     .05 

42.05     .oe 

15.4 

24.97  -  .07 

42.18-  .04 

40.75  -  .09 

55.01      .00 

62.3944.90 

51.55  4-  .01 

6.29  4-  .01 

42.09  4^  .09, 

25.4 

24.88      .19 

42.13      .07 

40.72     .05 

54.99  -  .03 

66.13  3.98 

51.54  -  .09 

6.28  -  .09 

42.08  -  .09 

Nov.  4.4 

24.73     .17 

42.04      .11 

40.66      .06 

54.96      .06 

58.96  4.34 

51.51      .04 

6.25     .05 

42.03      .07 

14.4 

24.54      .» 

41.91      .14 

40.57      .10 

54.89     .07 

63.80  5.30 

51.45      .06 

6.19     .08 

41.94      .10 

24.3 

24.29      .» 

41.76      .16 

40.46      .19 

54.81      .08 

69.56  6.14 

51.38      .08 

6.10     .10 

41.82     .13 

Dec   4.3 

24.04  -  .97 

41.59 -.18 

40.33  -  .14 

54.72 -.00 

76.0846.84 

51.29-  .00 

5.99-  .11 

41.67-  .16 

14.3 

23.74      .30 

41.40      .10 

40.18     .15 

54.62     .10 

83.23  7.36 

51.20      .00 

5.87      .13 

41.50     .18 

24.2 

23.43     .31 

41.21      .90 

40.02     .16 

54.51      .10 

90.81   7.66 

51.11      .10 

5.73      .15 

41.30      .90 

34.2 

23. 12 -.39 

41.00 -.91 

39.87  -  .16 

54.41  -  .10 

98.554-7.71 

51.00-  .10 

6.57  -  .17 

41.09 -.99 

Meu 

8olar 
Date. 

6  Pisciam. 

y  Caaaiop. 

ft,  Androm. 

43Cephei. 

«  Taoann. 

/Piscium. 

K  OctantU, 
S.  P. 

V  Androm. 

e        1 

83    0 

h     m 

0  43 

29  52 

h     m 

0  50 

O          1 

52    6 

h     m 

0  50 

O           1 

4  20 

h     m 

0  53 

159  27 

h     m 

1   12 

86  58 

h     m 

1  12 

184*'  46 

h     m 

1  23 

49     8 

h     m 

1  30 

(Dec.30..3) 

a 

0.64  -  .11 

6.64  -  .34 

• 

41. 12 -.10 

52.77  -9.85 

8 

4.86- .54 

a 

0.78  -  .11 

a 
16.50  4«.83 

a                1 
2:J.22  -  .16 

Jan.  9.2 

0.!>3      .19 

6.30      .34 

40.95      .17 

49.92    9.84 

4.32    .53 

9.66     .11 

19.33    9.83 

23.05     .18 

19.2 

0.41      .11 

5.96      .33 

40.78      .17 

47.08    9.81 

3.80    .51 

9.55     .11 

22.16    9.78 

22.86      .91 

29.2 

0.31  -  .10 

5.63  -  .39 

40.60  -  .17 

44.30  -«.74 

3.30- .40 

9.43-  .11 

24.87  44.64 

22.64  -  .93 ' 

Sept  5.6 

3.91  -¥  .15 

10.87  ^  .96 

44.60  +  .90 

68.10  4-1.50 

9.134-  .40 

12.78  4-  .91 

12.23  -1.60 

26.40  4-  .96 

15.5 

4.05     .13 

11.11       .91 

44.78      .15 

69.40    i.iO 

9.49    .39 

12.97      .16 

10.84    1.17 

26.64      .91 

25.5 

4  17      .10 

11.30      .15 

44.91      .11 

70.28     .68 

9.77    M 

13.10      .19 

9.89     .79 

26.83      .17 

Oct.   5.5 

4.24      .07 

11.40      .06 

45.01      .08 

70.75  4-  .96 

9.924-  .11 

13.21      .00 

9.40  -  .95 

26.99     .13 

15.5 

4.:M)  -f  .04 

11.46  «»-  .08 

45.07  +  .04 

70.80  -  .17 

9.98    .00 

13.29      .06 

9.39  4-  .95 

27.10      .00 

25.4 

4.31      .00 

11.46-  .08 

45.09      .00 

70.41  -  .61 

9.93-  .11 

13.33  4  .03 

9.90  4-  .74 

27.17  4-  .06 

Nov.  4.4 

4.29  -  .08 

11.39     .00 

45.07  -  .03 

69.58    1.04 

9.76    .91 

13.34      .00 

10.88    1.90 

27.21  4-  .09 

14.4 

4.27      .05 

11.27     .15 

46.02      .06 

68.33    1.45 

9.51     .30 

13.33  -  .09 

12.38    1.70 

27.21  -  .09 

24.4 

4.21      .07 

11.09     .90 

44.94      .00 

66.69    1.83 

9.16     .38 

13.29      .04 

14.27    9.08 

27.17      .06 

I>«c.  4.3 

4.14      .00 

10.87      .94 

44.84      .19 

64.66    9.90 

8.74     .44 

13.24      .06 

16.54    9.41 

27.09      .09 

1 

14.3 

4.05-  .00 

10.61  -  .98 

44.71  -  .14 

62.32  -9.48 

8.28-  .48 1  13. 17 -.08 

19.09  49.64 

26.99 -.19 

24.3 

3.95      .10 

10.30     .39 

44.56      .15 

59.72    9.68 

7.77     .51 '  13.08      .00 

21.82    9.78 

26.86     .15 

34.2 

3.84  -  .11 

9.98  -  .34 

44.40  -  .17 

56.97  -9.80 

7.25-  .54 

12.99  -  .10 

24.66  49.83 

26.70  -  .17 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean' 

Solw 
Date. 

irPiscium. 

V  Pisciam. 

CCeti. 

y  Androm. 

jdTriaDguli. 

4  Utb.  Min., 
S.  P. 

/Trianguli. 

67  Ceti. 

78  25 

b     m 

1  31 

o         t 

85     4 

h     m 

1  35 

100  52 

h     m 

1  46 

o         / 

48  12 

h      m 

1  57 

55""  32' 

h     m 

2     3 

O          / 

348     4 

h     m 

2    9 

56°  39' 

h     m 

2  10 

96  55 

h     m 

2  11 

(Dec.30.3) 

• 
18.51  -  .11 

s 
44.90  -  .09 

• 
4.32-  .19 

B 

11.87-  .16 

B 

2.88  -  .14 

S 

14.73+1.03 

8 

49.61  -  .19 

32.37  -  .00 

Jan.  9.3 

18.39      .19 

44.80      .11 

4.20      .19 

11.70      .18 

2.74      .15 

15u80     1.10 

49.38      .14 

32.27      .11 

19.2 

18.27      .19 

44.68      .19 

4.08      .13 

11.52      .10 

2.58      .16 

16.93    1.15 

49.22      .16 

32.16      .19 

29.2 

18.15      .19 

44.55      .19 

3.95      .13 

1 1 .32      .90 

2.41      .17 

18.09    1.15 

49.05      .17 

32.02     .13 

Feb.   8.2 

18.03      .19 

44.44      .11 

3.82      .13 

11.11      .19 

2.23      .17 

19.22    1.11 

48.88     .18 

31.89     .14 

18.2 

17.90-  .19 

44.33-  .10 

3.69  -  .19 

10.93  -  .18 

2.07  -  .16 

20.31  +1.04 

48.71  -  .17 

31.75-  .13 

Sept25.6 

21.74-1-  .14 

48.08+  .14 

7.32  +  .16 

15.34  +  .90 

6.18+  .10 

12.69 -.55 

52.72  +  .90 

35.20  +  .ie 

Oct.    5.5 

21.87      .11 

48.21      .11 

7.47      .13 

15.53      .17 

6.36      .17 

12.21      .40 

52.91      .18 

35.37      .15 

15.5 

21.97      .06 

48.31      .06 

7.57      .09 

15.69      .14 

6.52      .14 

11.88       .95 

53.08      .15 

35.49      .19 

2».5 

22.03  -1-  .06 

48.38  4  .06 

7.66  4-  .06 

15.80+  .09 

6.6:)  +  .10 

11.72-  .08 

53.20  +  .11 

35.60  +  .00 

Nov.  4.5 

22.0G  +  .09 

48.42  +  .03 

7.70  -1-  .03 

15.87      .05 

6.71      .06 

11.73+  .10 

53.29      .07 

35.68     .06 

14.4 

22.08      .00 

48.44      .00 

7.72      .00 

15.90  +  .09 

6.76  +  .09 

11.92      .99 

53.35  +  .04 

35.71  +  .09 

24.4 

22.05  -  .03 

48.42  -  .03 

7.71  -  .09 

15.91  -  .09 

6.76  -  .09 

12.32      .48 

53.36      .00 

35.73      .00 

Dec.  4.4 

22.01      .06 

48.38      .06 

7.68      .04 

15.86      .06 

6.73      .06 

12.89      .64 

53.35  -  .03 

35.71  -  .09 

14.3 

21.95-  .07 

48.32  -  .07 

7.62  -  .07 

15.78-  .10 

6.67  -  .07 

13.61  +  .80 

53.30  -  .07 

36.67  -  .06 

24.3 

21.87     .00 

48.24      .09 

7.54      .00 

15.67      .14 

6.59      .10 

14.49      .06 

63.21      .10 

35.60      .08 

34.3 

21. 77 -.11 

48.14 -.11 

7.44  -  .11 

15.52 -.17 

6.46  -  .14 

15.51  +1.07 

53.10 -.13 

36.61  -  .10 

Mean 
Solar 
Dale. 

dHydri. 

d  Ceti. 

fi  Hydri. 

e  Peisei. 

o  ArietiA. 

47  Cephei. 

e  Arietifl. 

/9Penei. 
(Algol) 

159    9 

h     m 

2  19 

o        / 

90    9 

h     m 

2  33 

169  35 

h     m 

2  33 

O          1 

41   14 

h     m 

2  36 

O           t 

75  22 

h     m 

2  45 

O          1 

11    1 

h     m 

2  51 

O          ' 

69    6 

h     m 

2  52 

49  28 

h     m 

3     1 

(Dec.30.3) 

• 
50.36  -  .69 

a 
53.44  -  .00 

6.3.91  -1.10 

B 

44.96  -  .15 

s 
28.13 -.06 

s 
37.45  -  ,74 

58.44  -  .07 

s 

4.31  -  .00 

Jan.  9.3 

49.83      .54 

53.34      .10 

62.77    1.17 

44.79      .10 

28.05     .10 

36.66      .86 

58.35     .10 

4.20      .13 

19.3 

49.28      .56 

53.23      .19 

61.56    1J81 

44.58      .99 

27.93      .19 

.35.76      .06 

58.23     .19 

4.04      .17 

29.2 

48.71      .57 

53.10      .13 

60.34    1.90 

44.35      .93 

27.80      .13 

34.75    1.09 

58.10     .14 

3.85      .10 

Feb.  8.2 

48.15      .55 

52.96     .14 

59.13    1.90 

44.11      .94 

27.66      .14 

33.71     1.05 

57.95     .15 

3.65     .90 

18.2 

47.61  -  .53 

52.81  -  .15 

57.94  -1.17 

43.86  -  .96 

97.51  -  .15 

32.65  -1.07 

57.79  -  .16 

3.44  -  .91 

Sept25.6 

52.90  -¥  .37 

56.11  4- .10 

65.73  +  .79 

48.34  +  .30 

30.86  +  .91 

43.66  +  .91 

61.18+  .91 

7.99  +  .97 

Oct.    5.6 

63.23      .98 

56.29     .17 

66.36     .64 

48.62     .96 

31.06      .19 

44.51      .79 

61.38     .90 

7.55     .95 

15.5 

53.46     .18 

56.45     .14 

66.80      .33 

48.85      .90 

31.24      .16 

45.24      .64 

61.58      .16 

7.79     .90 

25.5 

53.58  +  .07 

56.57  4-  .11 

67.02+  .11 

49.03 +.16 

31.38+  .13 

45.79  +  .40 

61.75+  .15 

7.99  +  .18 

Not.  4.5 

53.59  -  .06 

56.67      .06 

67.01  -  .19 

49.17      .19 

31.50      .10 

46.18      .31 

61.87      .11 

8.16      .14 

14.5 

53.49      .15 

56.74      .06 

66.77      .34 

49.27      .08 

31.59      .07 

46.40  +  .13 

61.97      .06 

8.27      .10 

24.4 

53.29      J» 

56.78  +  .09 

66.32      .55 

49.32  +  .03 

31.65     .04 

46.46  -  .06 

62.03     .05 

8.36      .06 

Dec.   4.4 

53.00      .34 

56.78  -  .01 

65.67      .74 

49.32  -  .09 

31.66+  .01 

46.31       .96 

02.07  +  .09 

8.40  +  .09 

14.4 

52.62  -  .49 

56.76  -  .03 

64.84  -  .91 

49.27  -  .06 

31.66 -.09 

45.95  -  .45 

62.06  -  .09 

8.39  -  .09 

24.4 

52.17      .48 

56.72     .00 

63.86    1.03 

49.16      .19 

31.62     .05 

45.41      .69 

62.03     .05 

8.36     .07 

.34.3 

51.67-  .53 

56.64  -  .00 

62;77-l.l3 

49.03  -  .16 

31.55-  .06 

44.71  -  .77 

61.96-  .06 

8.25 -.11 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Data. 


(Dec  30.4) 

Jan.   9.3 

19.3 

29.3 

Feb.  8.3 

16.3 
28.2 


p  Octantis. 
8.  P. 


o 

1 

185  54 

h 

in 

3 

18 

0.19 -hS.  16 
2.41  9.9B 
4.76  9.41 
7.23  9.47 
9.70    9.48 

12.18  >9.43 
14.55 -^9  31 


iHydri. 


167  47 

h     m 

3  18 


40.23  -  .85 

45.33  .95 

44.34  103 
43.28  1.07 
42.21     1.08 

41.13-1.07 
40.07  -1.03 


/  Taari. 


O    1 

77  26 

h  m 

3  24 

/Canielop. 


51.13-  .06 
61.06  .06 
50.97  .11 
50.84  .13 
50.70      .14 

50.55-  .15 
50.39  -  .16 


0 

/ 

19 

0 

h 

m 

3  38 

8 

52.11  -.97 
51.79  .37 
51.37  .46 
50.67  .53 
50.32      .57 

49.74  -  .50 
40. 1 4 -.60 


y  Hydii. 


O    / 

164  34 

h  ID 

3  48 

s 
60.32 

59.67 

58.94 

58.13 

57.27 


.61 
.68 
.77 
.84 
.68 


56.38  -  .80 
55.49  -  .86 


e  Persei. 


k}  Tauri. 


o 

$ 

50 

18 

h 

in 

3 

50 

8 

32.29 
32.21 
32.09 
31.93 
31.75 


.06 
.10 
.14 
.17 
.19 


31. 54 -.91 
31. 32 -.99 


o 

/ 

68 

13 

h 

m 

3 

58 

8 

15.06 
15.01 
14.93 
14.81 
14.66 


.03 
.07 
.10 
.13 
.16 


14.50 -.17 
14.33-  .16 


c  Peiaei. 


42^35 

h     m 

4    0 


t  i 


45.01 
44.93 
44.79 
44.62 
44.40 


.06 
.11 
.16 
.19 
.93 


44.16 -.35 
43.90  -  .97 


Oct.    5.6 
15.6 

25.5 

Not.  4.5 

14.5 

24.5 

Dee.  4.4 

14.4 
24.4 
34.4 


7.68  -1.08 
6.75     .75 

6. 18 -.37 
6.02  -¥  .06 
6.31  .50 
7.02  .01 
8.12    1.30 

9.61  ^\M 
11.43  1.97 
13.50  •fO.lO 


46.30  4-  .65 

46.86  .47 

47.24  4-  .98 
47.43  4-  .10 
47.43  -  .00 
47.24      .98 

46.87  .46 

46.3:1  -  .63 
46.62      .78 

44.78  -  .90 


53.76  4-  .93 
53.98      .10 

54.15  4-  .16 
54.31  .14 
54.44  .19 
54.54  .08 
54.r»9      .04 

54.62  4-  .01 
54.61  -  .08 
54.57  -  .06 


56.54  4-  .61 
57.12      .55 

57.63  4-  .46 
58.04  .37 
58.37  .97 
58.58  .15 
.'-18.67  4-  .04 

58.66  -  .07 
58.52  .19 
58.27  -  .90 


MeM 

SoUr 
Date. 


o^  Eridani. 


97     7 

h     Di 

4    6 


Un.MiD., 
8.  P. 


45  MensoB. 


m  Penei. 


346    0 

h     m 

4  20 


170  28 

b     m 

4  25 


47  10 

h     m 

4  25 


59.50  4-  .61 
60.05      .48 

60.47  4-  .35 
60.76  .91 
60.89  4-  .06 
60.88  -  .06 
60.73      .« 


60.43 
59.96 
59.40 


.51 


35.16  4-  .39 
.35.46      .97 

35.71  4-  .93 
35.93  .90 
36.12  .17 
36.27  .13 
36.38      .06 

36.43  4-  .03 

36.44  -  .09 
36.40  -  .07 


17..58  4-.96 
17.83      .94 

18.06  4-  .91 
18.25  .19 
18.43  .16 
18  57  .19 
18.66      .08 

18.73  4-  .06 
18.76  4-  .01 

16.74  -  .04 


47.99  4-  .34 
48.32      .39 

48.62  4-  .90 
48.89  .95 
49.11  .90 
49.29  .15 
49.41      .10 

49.49  4-  .05 

49.50  -  .01 
49.46  -  .07 


r  Taari. 


(Deo.30.4) 

Jan.  9.4 

19.4 

29.3 

Feb.   8.3 

18.3 

%.3 
Mar.  1 0.2 


32.a'>  -  .04 
32.80  .07 
32.72  .10 
32.61  .13 
32.46      .15 

32.30 -.17 
32.14  .18 
31.97-  .17 


37.80  4-  .48 
38.34  .89 
39.04  .75 
39.86  .85 
40.74      .99 

41.69  4-  .96 
42.65  .95 
43.59  4-  .93 


8 

30..39  -  .88 
29.42  1.06 
28.27  1.93 
26.97  1.35 
25.58    1.48 

24.13-1.47 
22.65  1.47 
21.19-1.48 


44.92  -  .03 
44.87      .07 

44.78  .11 
44.64  .16 
44.46      .90 

4t.24-  .93 

44.02      .93 

43.79  -  M 


67  15 

h     m 

4  35^ 

42.26  .00 
42.24  -  .04 
42.18  .08 
42.08  .19 
41.95      .15 

41.79-  .16 
41.62  .17 
41.44-  .18 


•Taari. 


O  t 

71  21 

h     m 

4  44 


C  AurigflB. 


/9  Eridani. 


o      * 
49     5 

h     m 

4  54 


O  /     I 

95  14  . 

h        Dl   I 

5    2  ' 


69.99  4-  .01 
59.98  -  .03 
59.94  .07 
59.85  .11 
59.72      .14 


59.57  -  .16 
59.41  .17 
59.23  -  .18 


51.78  4-  .09 
51.77-  .09 
51.72  .08 
51.60  .13 
61.45      .18 

51. 26 -.91 
51.03  .99 
50.81  -  .91 


29.78  4-  .01 
29.77  -  .03 
29.73  .07 
29.64  .10 
29.52     .13 

29.38  -  .15 
29.21  .17 
29.03  -  .18 


Oct.  15.6 

25.6 

Nov.  4.6 

14.5 

24.5 

Dec.   4.5 

14.5 
24.4 
34.4 


35.13  4-  .98 

35.34  4-  .10 
35.52  .16 
35.68  .13 
35.80  .10 
35.89      .07 

35.93  4-  .08 
:)5.95  .00 
35.92  -  .04 


37.37  -  .79 

36.71  -  .80 
36.17  .46 
35.79  .31 
36.55  -  .15 
35.50  4-  .03 

36.61  4-  .90 
35.91  .38 
36.37  4-  .54 


26.25  4-  .80 


47.94  4-  .39 


27.04  4-  .60 
27.62      .47 
27.98  4-  .94 
28.09  -  .09 1  48.98 
27.94      .96  <  49.13 


48.25  4-  .99 
48.5:1      .96 


44.81  4-  .90 

45.08  4-  .95 
45.31       .90 


48.77      .99 


45.52 
.18'4.'>.70 
45.61 


.13 


.10 
.16 
.19 


I 


62.4 1  4-  .97 

62.67  4-  .95 
62.91  .93 
63.13  .90 
63.31  .16 
63.45      .13 


54.55  4-  .34 

54.88  4-  .31 
55.16  .90 
55.46  .96 
55.70 

55.H8 


.91 
.I6i 


31.69  4-  .94 

31.93  4-  .93 
32.16  .91 
32.36  .19 
32.55  .16 
32.69      .13 


27.54  -  .59    49.23  4-  .08   45.94  4-  .08  |  63.r»7  4-  .09 ;  56.03  4-  .19    32.80  4-  .09 
26.90      .75 '  49.29  4-  -03   46.00  4  .03 '  63.61  4-  .W  '  56.12  4-  .06 


26.04  -  .97  '  49.28  -  .03 '  46.01  -  .09  '  63.66 


.00  .  56. 1 .')      .00 


32.87  4-  .OTf 
32.89      .00 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

r  Orionis. 

X  AarigiB. 

Groombr. 
944. 

K  Oriouib. 

V  Aurigie. 

6  DoradiiB. 

/?  AarigiB. 

0  Aurig». 

96^58 

h     m 

5  12 

57  53 

h     m 

5  25 

O           / 

4  52 

h     m 

5  27 

99  43 

b     m 

5  42 

50  53 

h     m 

5  43 

155  47 

h     m 

5  44 

O           t 

45    4 

h     m 

5  51 

52  48 

h     m 

5  52 

(Dec.30.5) 

8 

19.18+  .00 

8 

38.35  •«-  .05 

8 

16.07 -.90 

8 

35.62  +  .04 

8 

56.44  +  .08 

8 

38.08  -  .13 

32.49  + 

.00 

17.72 +.06 

Jan.   9.4 

10.18-  .OQ 

38.38  +  .01 

15.63     .67 

35.65      .00 

56.49  +  .09 

37.90      .99 

32.55  + 

.03 

17.78+  .09 

19.4 

19.15      .06 

.S8.37  -  .04 

14.72    1.14 

35.62  -  .04 

56.49  -  .04 

37.63      .31 

32.55  - 

.03 

17.78-  .09 

29.4 

19.07      .10 

38.30      .09 

13.35    1.57 

35.57      .08 

56.42      .09 

37.27      .40 

32.48 

.00 

17.73      .07 

Feb.  8.3 

18.96      .13 

38.18      .14 

11.58    1.99 

35.46      .19 

56.32      .13 

36.84      .46 

32.37 

.15 

17.64      .19 

18.3 

18.81  -  .15 

38.02 -.17 

9.51  -9.18 

35.32  -  .15 

56.16  -  .16 

36.35  -  .51 

32.19- 

.90 

17.49 -.17 

28.3 

18.64      .17 

37.85     .19 

7.22    9.35 

35.17      .17 

55.96      .91 

35.82      .55   31.98 

.99 

17.31       .90 

Mar.  10.3 

18.46      .18 

37.65      .90 

4.82    9.41 

34.99      .18 

55.75      .99 

35.25      .57   31.75 

.94 

17.10      .90 

20.3 

18.28  -  .17 

37.44  -  .91 

2.40  -9.40 

34.81  -  .17 

55.53  -  .91 

34.68  -  .55 

31.60- 

1 

.95 

16.90 -.16 

Oct.  25.6 

21.25  4- .94 

4 1.07 +.31 

26.33  44.64 

37.46  +  .96 

59.19+  .37 

36.92  +  .47 

35.32  + 

.39 

20.39  +  .35 

Nov.  4.6 

21.48      .99 

41.37      .98 

28.81     9.31 

37.71      .95 

59.54      .33 

37.36      .40 

35.70 

.36 

20.73      .33 

14.6 

21.69      .90 

4 1 .64      .96 

30.94    1.97 

37.95      .93 

59.85     .30 

37.73      .39 

36.05 

.33 

21.04      .30 

24.5 

21.88      .17 

41.89      .93 

32.75    1.60 

38.17      .90 

60.14      .97 

38.01      .93 

36.37 

.99 

21.33      .97 

Dec.  4.5 

22.04      .13 

42.11       .10 

34.12    1.14 

38.34      .16 

60.39      .93 

38  20      .14 

36.64 

.95 

21.59     .94 

14.5 

22.14  -1-  .00 

42.27  +  .14 

35.03  +  .66 

38.49  +  .19 

60.59  +  .18 

38.29  +  .04   36.87  + 

.90 

21.80+  .19 

24.5 

22.22     .05 

42.39      .10 

35.43  +  .15 

38.59      .06 

60.73     .13 

38.28 -.06   37.04 

.14 

21.95     .13 

34.4 

22.25  +  .01 

42.47  +  .05 

35.34  -  .36 

38.64  +  .03 

60.83  +  .07 

38. 16 -.16 

37.15  + 

.08 

22.06  4  .06 

Mean 
Solar 
Date. 

9  Gemiaor. 

V>|  Aurige. 

V  Geminor. 

;(Draooni8y 
S.  P. 

e  GeiuLQor. 

^AnrigSB. 

^Geminor. 

C  Mensw. 

67  28 

h     m 

6    8 

40  39 

h      m 

6  16 

69*' 43 

h     m 

6  22 

342  41 

h     m 

6  22 

64  46 

h     m 

6  37 

O          / 

46  19 

h     m 

6  38 

O            / 

55  54 

h     m 

6  45 

170  42 

h     m 

6  49 

(Deo.30.5) 

8 

18.23+  .09 

8 

30.86  +  .14 

8 

29.77  +  .19 

8 

57.02  +  .03 

8 

13.88  4  .19 

8 

53.43  +  .16 

36.72  + 

.14 

8 

16.43 -.15 

Jan.   9.5 

18.30  +  .05 

30.97  +  .06 

29.86  +  .06 

57. 1 1       .15 

13.98     .06 

5.3.56      .09 

36.84 

.10 

16.15      .41 

19.4 

18.33     .00 

30.99  -  .01 

29.89      .00 

57.32      .90 

14.04  +  .03 

53.61  +  .09 

36.92  + 

.04 

15.61       .66 

29.4 

18.29 -.05 

30.95      .06 

29.88  -  .04 

57.69      .43 

14.04 -.09 

53.61  -  .04 

36.92  - 

.09 

14.83      .88 

Feb.  8.4 

18.22     .00 

30.84      .13 

29.82     .08 

58.17      .53 

13.99      .07 

53.54      .10 

36.88 

.07 

13.65    1.06 

18.4 

18.11-  .13 

30.69-  .18 

29.72 -.19 

58.74  +  .69 

13.89-  .19 

53.42  -  .15 

36.78  - 

.19 

12.68  -1.95 

28.3 

17.96      .16 

30.47      .93 

29.58     .15 

59.42      .71 

13.76      .15 

53.25      .19 

36.64 

.16 

11.36    1.38 

Mar.  10.3 

17.80      .18 

30.22      .96 

29.42     .17 

60.16      .74 

13.60     .17 

53.05     .91 

36.46 

.10 

9.93    1.48 

20.3 

17.61      .16 

29.95     .97 

29.24      .18 

60.90     .76 

13.42     .18 

52.82     .93 

36.27 

.90 

8.43    1.53 

30.2 

17.44      .17 

29  68     .96 

29.07      .17 

61.67      .76 

13.24      .18 

52.58      .94 

36.07 

.91 

6.88    1.54 

Apr.   9.2 

17.26  -  .16 

29.42  -  .94 

28.90  -  .15 

62.43  +  .74 

13.06-  .17 

52.34  -  .93 

35.86- 

.90 

5.34  -1.50 

1 
Nov.  14.6 

.     •     • 
21.11  +  .98 

... 
'MA6  +  .30 

... 
32.53  +  .90 

... 
57.20  -  .67 

... 
16.69  +  .31 

... 
56.70  +  .37 

39.71  + 

.33 

... 
9.01  +  .99: 

24.6 

21.38     .95 

34.a3      .35 

32.81      .96 

56.68     .46 

16.99     .98 

57.06      .34 

40.03 

.31 

9.88     .75 

Dec.  4.6 

21.62     .99 

35.16      .30 

33.06      .83 

56.27      .34 

17.26      .95 

57.39      .30 

40.33 

.98 

10.51      .59 

14.5 

21.81  +  .18 

35.43  +  .94 

33.27  +  .10 

55.99  -  .91 

17.49 +.91 

57.67  +  .96 

40.59  + 

.94 

10.93+  .98 

24.5 

21.97     .13 

35.64      .18 

33.44      .14 

55.84  -  .06 

17.68      .17 

57.91       .90 

40.81 

.19 

11.08+  .01 

34.5 

22.08  +  .06 

35.79  +  .19 

33.56  f  .09 

55.84  +  .07 

17.83 +.19 

58.03+  .14 

1 

40.98  + 

.13 

10.96-  .97 

ADDITIONAL  FIXED  STARS,  1891. 
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APPROXIMATE  NOHTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHTNGTO . 

Hoan 
Solar 
Date. 

CGeminor. 

63AiiTiga.  25Caroelop. 

y'Volaatis. 

1 
<3Can.MiD. 

26Lynoi8. 

Groombr. 
1374. 

«i  Cancri. 

69  16 

o       «              o       « 

50  30          7  23 

160  19 

8f  29 

0      t 
42    9 

0      f 
15  48 

64  19 

b     m 

6  57 

b     n  1           h     ID 

7     4  1        7    8 

b     m 

7  9 

b     m 

7  21 

b     m 

7  46 

b     m 

7  47 

a 

b      m 

7  54 

a 

a                1     s 

a 

a 

a 

a 

(Dec.30.5) 

39.01  -f  .14 

9.96  4-  .10 1  14.30-1- .70 

44.12  4- .06 

14.734^  .14 

47.09  4-  M 

10.94  4  .54 

20.49  -1-  .91 

Jan.   9.5 

39.13      .10 

10.12      .is!  14.83      .36 

44.11  -.07 

14.86    .11 

47.32      .10 

11.39      .35 

20.68      .16 

19.5 

:)9.2I  -1-  .05 

10.21  +  .06 1  15.01  4-  .01 

43.97      .90 

14.96    .07 

47.47      .19 

1I.G4      .17 

20.82      .11 

2I).4 

39.22      .00 

10.24      .00 

14.86 -.33 

43.72      .39 

14.99-1-  .01 

47.57  4-  .05 

11.75-1-  .09 

20.90  -h  .03 

Feb.  8.4 

39.20  -  .05 

10.20  -  .06 

14.35      .66 

43.34      .49 

14.97-  .04 

47.58  -  .09 

11.69-  .14 

20  92      .00 

ISA 

39. 12 -.10 

10. 12 -.11 

1.3.54  -  .94 

49.88  -  .51 

14.!)2-  .06 

47.52  -  .00 

11.46-  .30 

20.89  -  .Of. 

•28.4 

38.99      .13 

9.98      .16 

12.47    1.18 

42.32      .59 

14.82    .19 

47.40      .15 

11.09      .43 

20.82     .10 

Mar.  10.3 

38.86      .15 

9.80      .10 

11.19    1.37 

4 1 .09      .65 

14.69    .14   47.2:)      .10 

10.60      .54 

20.71      .14 

20.3 

38.69      .17 

9.60     .91 

9.74    1.47 

4 1 .02      .68 

MM     .16*  47.03      .99 

10.01       .63 

20.55      .16 

30.3 

38.52      .18 

9.38      .91 

8.25    1.59 

40.33      .70 

14.38    .17 

46.79      .95 

9.35      .67 

20.39      .17 

Apr.   9.2 

38.34  -  .17 

9.17  -  .90 

6.71  -1.59 

39.63  -  .00 

14.21-  .16 

46.54  -  .94 

8.67  -  .68 

20.22  -  .16 

19.2 

:W.I7-.I5 

8.9S-   17 

6.22-1.47 

38.96  -  .65 

14.05-  .14 

46.30  -  .91 

7.99  -  .67 

20.06  -  .14 

Nov.24.6 

41.94+  .30 

I3.:i5  ^  .34 

23.81  4-1.68 

42.45  4-  .47 

17.33-1-  .96 

50.50  -1-  .44 

16.22  4-  .93 

23.31  -1^  .34 

Dec.   4.6 

42.22      .96 

13.68     .31    25.39    1.48 

42.87      .37 

17.59     .9S 

50.92      .40 

17.11       .84 

23.64      .31 

14.6 

42.45  +  .» 

13.98  4- .97   26.77  4-1.99 

43.19-1- .98 

17.844-  .23 

51.30-1-  .35 

17.91  4-  .73 

23.94  +  .28 

24.5 

42.66     .10 

14.93     .99  27.83      .00 

43.39     .14 

18.06    .10 

51.63     JO 

18.57      JO 

24.21      .95 

34.5 

42.82  4-  .13 

14.43  4- .17 

28.57  4-  .M 

• 

43.46  4-  .01 

18.224-  .13 

51.91  4- .94 

19.11  +  .47 

24.44  +  .90 

Heaa 

8o]ar 
Data. 

CiCancri. 

fi  Cmacii. 

30Monoce- 
rotis. 

e  Cham»- 
leontia. 

a  Hydra. 

yCmaexi. 

0*  Canon. 
(mean,) 

^Hydne. 

72'    1 

&S29 

93  33 

167     8 

0      / 
66  17 

0      f 
68    8 

0      # 

59  0 

0       1 
87  14 

b     m 

8    5 

8  10 

b     m 

8  20 

b     m 

8  23 

b     m 

8  33 

b     m 

8  36 

b     m 

8  47 

h      n» 

9    8 

a 

a 

a 

a 

a                     a 

a 

a 

(Dec.30.6) 

57.89  +  .19 

36.47  4-  .90 

13.08  4- .90 

59.49  4-  .30 

3.924-  M   58.90  -1-  JH 

35.88  4-  .97 

41.72+  .24 

Jan.  9.5 

58.07      .16 

36.&5      .16 

13.26      .16 

69.72  4-  .15 

4.11     .18 

59.12      .90 

36.13      J9 

4 1 .95      .91 

19.5 

58.22     .19 

36.80      .11 

13.39      .11 

59.80  -  .01 

4.28    .14   59.30      .15 

36.33      .17 

42.14      .16 

29  5 

58.31      .07 

:)6.88      .06    13.48      .06 

59.68     .90 

4.38    .08 

59.42      .10 

36.47      .11 

42.27      .11 

Feb.  8.5 

58.35  -f  .01 

36.92  4-  .01 

13.514-  .01 

59.38     .38 

4.444-  .03  \  59.49  4-  .04 

36.55     .06 

42.37      .06 

18.4 

58.33  -  .04 

36.90  -  .04 

13.50-  .03 

58.92 -.54 

4.44- .09 

59.50  -  .01 

36.59  4-  .01 

42.41  4-  .01 

28.4 

58.26     .06 

36.84      .60 

13.45      .07 

58.28     .70 

4.39    .06 

59.47      .06 

36.56  —  .€3 

42.39 -.031 

Mar.  i  0.4 

58  16     .11 

36.75     .11 

13.35      .11 

57.52     .61 

4.32    .09   59.39      .10 

36.48      .10 

42.35      .07 

20.4 

58.03     .14 

36.62     .13    13.23     .13 

66.67     JO 

4.21     .19 1 59.28      .13 

36.37      .13 

42.26     .10 ' 

30.3 

57.88     .15 

36.48      .14 

13.09      .IS 

65.73      .97 

4.08    .14   59.14      .15 

36.22      .15 

42.16     .19 

Apr.   9.3 

57.72  -  .16 

36.33  -  .15 

12.93  -  .16 

54.73  -t.Ol 

3.9:1-  .15  58.99  -  .16 

36.07  -  .16 

42.03 -.14 

19.3 

57.56      .15 

36.17      .15 

12.77     .15 

53.71     1.03 

3.78    .15   58.83      .15 

35.90      .17 

41.89      .14 

29.2 

57.41      .14 

36.02     .14 

12.63      .14 

52.67    1.03 

3.64     .14^58.68      .14 

35.73      .16 

41.76     .13- 

May  9.2 

57.28-  .19 

35.60  -  .19 

• 

19.49  -  .19 

51.65-1.91 

3.50-  .19 

58.54  -  .19 

35.58  -  .15 

41.62 -.19 

i 

24 
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APPBOXUCATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meaa 
SoUr 
Date. 

/jArgiu. 

a  Lyncis. 

1 

lOLeonis  i  oLeonis. 

Minoris. 

1 

• 

C  ChamiB- 1  l9Leoni8     n- Leon  is. 
leoutis.       Minoris.   i 

AUrwpMa- 
.ioiie*. 

159''  16 

h     m 

9  11 

O           1 

55     9 

h      m 

9  14 

O           / 

53    7 

h     m 

9  27 

.^.91  +  .39 
33.21      .98 
33.48      .93 
3.3.67      .17 
33.81      .11 

33.89  +  .05 
33.91  -  01 
33.88      .06 
33.78      .11 
33.66     .14 

33.51  -  .16 
33.35     .17 
3:^.17      .17 
33.00      .16 
32.84  -  .15 

79  37 

h      m 

9  35 

170  27' 

h     m 

9  37 

10.35 +.80 
11.06      .60 
11.56      .30 
11.83+  .15 
11.86-  .00 

11.65-  .31 

11.24      .59 

10.60      .79 

9.79      .8C 

8.84    1.03 

7.74  -1.15 
6.55    1.93 
5.29    1.98 
3.99    1.39 
2.66-1.34 

1 

48**  26 

h      m 

9  51 

o          # 

81  26 

h      ni 

9  54 

46''  33 

li      m 

10  10 

a 
31.38+  .39 

31.75      .35 

32.08      .30 

32.34      .94 

32.55      .17 

32.67  +  .10 

32.75  +  .04 

32.76  -  .09 
32.71       .08 
32.61      .19 

:)2.48— .15 
32.32      .18 
32.13      .19 
31.94      .18 
31. 76 -.16 

(Dec.30.6) 
Jan.   9.6 
1          19.6 
29.5 

Feb.   8.5 

18.5 

28.5 

:  Mar.  10.4 

;          20.4 

30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

• 
62.55  +  .40 

62.89      .98 

63.11      .16 

63.22  +  .05 

63.20  -  .07 

63.07-  .18 
62.83     .90 
62.49      .38 
62.08     .45 
61.60     .51 

61.07- .55 
60.51      .57 
59.93     .88 
59.34      .58 
58.76  -  .87 

• 

24.99  +  .30 
25.28      .95 
25.51      .90 
25.70      .15 
2.5.82      .09 

25.87  +  .03 

25.88  -  .09 
25.83      .07 
25.74      .11 
25.60      .14 

25.45  -  .16 
25.28     .17 
25.10      .17 
24.93      .16 
94.78  -  .14 

8 

19.97+  .96 
20.22      .93 
20.44      .90 
20.61      .15 
20.73      .10 

20.80  +  .05 
20.82      .00 
20.80  -  .05 
20.73     .08 
20.64      .10 

20.53  -  .19 
20.40      .13 
20.27      .13 
20.14      .19 
20.02  -  .11 

8 

0.63  +  J6 
0.97      .39 
1.27      .97 
1.50      .90 
1.67      .14 

1.78+  .06 
1.83+  .09 
1.82 -.04 
1 .75      .00 
1.63      .13 

1.49 -.16 
1.32      .18 
1.14      .18 
0.96      .18 
0.78  -  .17 

27.10+  .97 
27.36      .95 
27  60      .91 
27.78      .16 

27.92  .11 

28.01  +  .06 
28.05  +  .09 
28.05  -  .09 
28.00      .06 

27.93  .09 

27.8:^-. 11 
27.71      .19 
27.59      .19 
27.47      .19 
27.34  -  .19 

Meu 
Solar 
Date. 

^iHydno. 

fihoams 
Minoris. 

a  AntliflB. 

/?0ctanti6, 
S.P. 

41  Leonis 
Minoris. 

d>CbAma8- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  17 

h     m 

10  20 

O          i 

52  44 

h     m 

10  21 

120  31 

h     m 

10  22 

188    3 

h     m 

10  34 

o       « 

66  14 

h     m 

10  37 

169'' 58' 

h     m 

10  44 

55  12 

h     m 

10  47 

O            1 

11  39 

h     xn 

10  51 

Jan.  19.6 
29.6 

Feb.  8.6 
18.5 
28.5 

1  Mar.  10.5 
20.4 
30.4 

Apr.   9.4 
19.4 

29.3 

May  9.3 
19.3 
29.3 

Jane  8.2 

49.50  -1-  .94 
49.71      .18 
49.86      .19 
49.96      .07 

50.01  4-  .03 

50.02  -  .01 
50.00     .05 
49.93      .06 
49.84      .10 
49.73     .11 

49.62  -  .19 
49.49     .13 
49.36     .13 
49.24      .19 
49.12 -.11 

a 
35.40  +  .90 

35.66      .93 

35.86      .16 

35.99     .11 

36.06  +  .06 

36.11      .00 
36.08  -  .05 
36.00     .09 
35.89     .19 
35.76     .14 

35.61  -  .16 
35.44      .17 
35.28     .16 
85.13      .14 
34.99  -  .19 

a 
10.27  +  J» 

10.47      .17 

10.62      .19 

10.72  .06 
10.78-1-  .03 

10.77  -  .09 

10.73  .oe 
10.65     .10 
10.54      .19 
10.41      .14 

10.26-  .15 

10.11      .15 

9.96      .15 

9.81      .14 

9.67  -  .13 

a 
45.25  -  .61 

44.74      .40 

44.46  -  .16 

44.43  •»•  .08 

44.62      .31 

45.05  +  .56 
45.74      .79 
46.62     .98 
47.71     1.17 
48.96    1.34 

50.:)8-fl.48 
51.92    1.59 
53..'>5    1.67 
55.25    1.70 
66.95  4-1.67 

a 
29.71  +  .94 

29.94  .91 
30.14      .17 

30.28  .19 
30.38      .07 

30.4 1  +  .09 
30.41  -  .03 
30.36      .06 

30.29  .08 
30.20      .10 

30.08-  .19 

29.95  .13 
20.83      .13 
29.70      .19 
29.59  -  .10 

a 
50.01  +  .75 

50.66      .55 

51.11      .34 

51.34+  .13 

51. 37 -.07 

51. 20 -.97 
9U.o4       .46 

50.29  .64 
49.58     .77 
48.75     .80 

47.80  -1.00 
46.74     1.08 
45.64     1.13 
44.49    I.I7 

43.30  -1.90 

a 
13.39+  .30 

13.67      .95 

13.88     .10 

14.05     .14 

14.17  .08 

14.22+  .03 
14.22 -.09 

14.18  .06 
14.10      .00 
14.00      .19 

13.86 -.14 
13.72     .14 
13.58      .15 
13.43      .14 
13.29 -.13 

r 

a 
17.58 +.98 

18.47      .80 

19.18      .61 

19.69     .41 

19.99+  .19 

20.07  -  .09 
19.95      .» 
19.63      .41 

19.13  .57 
18.49     .70 

17.74  -  .79 
16.91       .86 
16.03      .89 

15.14  .68 
14.27 -.64 

ADDITIONAL  FIXED  STARS,  1891. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
9  0ctaQtl8.'i»*Leoiu8.  ^Ur8.Maj. 

vUr8.Mii^. 

1 
fHydi».   ;tUn.Mi^. 

TTirglnis. 

e  Conri. 

tfean 

Solar 
Date. 

0          i 

174     0 

0       1 

87  27 

0       t 

44  55 

56"  19 

121   15 

0       1 

41  37 

0      $ 
82  47 

0      /  . 
112     1 

h     m 

10  59 

h     m 
11       1 

h     m 

11     3 

b     m 

11   12 

h     m 

11  27 

b    m 

11  40 

b    m 
11  55 

b     m  1 

12     4 

• 

8 

•             '    • 

•             1    • 

8 

■ 

Feb.   B.6  j  73.87  +  .65 1  21.1 1  +  .15 

33.25  i-  .94   36.40  f  .91 

39.00  4-  .90 

18.86  4-  .30 

17.65  4-  .91 

31.47  4-  .33 

18.6  1  74.36 -1- .33   31. -ri      .19 

33.46      .16 

36.68      .17 

39.18     .15 

19.13      .93 

17.85      .16 

31.68      .19 

28.5    74.52      .00 121.36      .06 

33.60      .11 

36.82      .19 

39.31      .10 

19.32      .16 

18.02      .14 

31.85      .15 

Mar.  10.5    74.36- .33;  21.42  •»•  .04 

33.68  4-  .05 

36.91  4-  .06 

39.39      .05 

19.45     .10 

18.13      .10 

31.98      .11 

20.5 

73.67      ,64 

21.44      .00 

33.70  -  .01 

36.94      .00 

39.42  +  .01 

19.52  4-  .04 

18.20      .00 

32.06      .07 

1 

30.4 

73.08  -  .93 

2 1.42 -.03 

33.66  -  .06 

36.92  -  .04 

39.42  -  .09 

19.53 -.09 

18.25  4-  .09 

32.10-1^.03 

Apr.   9.4 

72.01     1.19 

2I.:)8      .06 

:)3.58      .10 

36.67      .07 

39.38      .05 

19.48     .67 

18.25-  .01 

32.11      .00 

19.4 

70.70    J. 43 

21.:{0     .06 

33.47      .13 

36.79      .10 

39.31      .06 

I9.:i9      .11 

18.22      .04 

32.09  -  .03 

2<>.4 

69.17     1.09   21.22      .00 

3:i.32      .16 

36.68     .19 

39.22      .10 

19.26      .14 

18.17      .06 

32.05      .06 

May   9.3 

67.46    1.78;  21.12      .10 

:)3.I5      .18 

36.55      .13 

39.11      .19 

19.10      .17 

18.10       .07 

31.98      .07 

19.3 

6r).6l  -1.90   21.02-  .11 

32.97  -  .19 

36.41  -  .14 

38.98  -  .13 

18.92  -  .16 

18.03  -  .06 

31.90 -.09 

29.3 

63.66    1.96   20.91      .11 

32.77      .19 

36.28      .15 

38.85      .14 

18.74      .19 

17.94      .06 

31.81      .10 

Juue  8.3 

61.65    9.00 

20.80      .10 

32.59      .16 

36.12      .14 

38.71      .14 

16.53     .90 

17.64      .10 

31.70     .11 

18.2 

59.67  -1.93 

20.71  -  .06 

m 

32.42  -  .16 

.35.99  -  .19 

38.57  -  .16 

16.34  -  .19 

17.74  -  .10 

31.59 -.10 

^eao 
Solar 
Date. 

2Can.yeD. 

6Un.Min. 

d«  Conri. 

fi  CaQ.yeD. 

/Vlrginis, 
{meanJ) 

31ConuD 
Berenices. 

yCawiop., 
8.  P. 

43Cephoi,i 
8.  P. 

0      / 
48  44 

0  « 

1  42 

105  55 

0      # 
48    3 

90  51' 

0      / 
61  52 

330    8 

355  40 

_— - . 

h     Di 

12  10 

b     m 

12  14 

■ 

h     m 

12  24 

b     m 

12  28 

b     m 

12  36 

b     m 

12  46 

b     m 

12  50 

8 

h     III 

12  5:1 

s 

a 

8 

8 

■ 

8 

Feb.   8.6 

40.70+  .«   58.l9-f«.7S 

13.85  4-  .94 

34.76  4-  .31 

8.49  4-  .94 

23.69  4-  .99 

5.33  -  .69 

41.62-9.45 

18.6 

40.96      .94 

63.44    4.65 

14.07      .90 

35.04      .98 

8.72      .91 

24.16      .95 

5.04      .95 

39..37    9.05 

28.6 

41.18      .19 

67.50    3.41 

14.25      .16 

35.28     .91 

8.90      .17 

24.39      .90 

4.84      .18 

37.53    1.63 

Mar.  10.5 

41.34      .13 

70.27    9.00 

14.39      .13 

35.46      .15 

9.06      .13 

24.57      .16 

4.69     .11 

36.12    1.16 

20.5    41.44      .06 

71.6:14  .66 

14.51       .09 

35.58     .10 

9.17      .10 

24.71      .11 

4.61  -  .64 

:)5.2I      .64 

30.5    41.49-1- .03;  71.58 -.73 

14.57+  .06 

35.66  4-  .66 

9.26  4-  .07 

24.79  4-  .67 

4.60  4-  .04 

.34.85  -  .06 

Apr.   9.5 

41.50 -.09.  70.17    9.06 

14.60-1- .69 

35.68     .00 

9.30  4-  .03 

24.85  +  .03 

4.70      .13 

35.06  4-  .46 

19.4 

4 1 .46      .00 

67.47    3.96 

14.60-  .01 

35.66  -  .04 

9.31      .00 

24.66  -  .61 

4.67      .91 

:J5.78      .97 

29.4 

41.39      .00   63.60    4.35 

14.59      .63 

35.60      .06 

9.30  -  .09 

24.84      .64 

5.11       .99 

37.01     1.46 

May  9.4 

41.28      .14   58.76    5.95 

14.54      .06 

35.51      .11 

9.27      .04 

24.79     .06 

5.45      .36 

.38.71     1.88 

19.4 

41.15-  .14 '53.09 -5.97 

14.47 -.07 

35.38  -  .14 

9.22  -  .06 

21.73  -  .66 

5.84  4-  .49 

40.77  4^.93 

29.3    41.00      .15 1 46.81     0.47 

14.40      .06 

35.24      .15 

0.15      .07 

24.6:)      .10 

6.28     .46 

43.18    9^1 

Jane  8.3   40.84      . 16  j  40.15    6.76 

14.31       .06 

35.00     .16 

9.07      .06 

24.53      .11 

6.76     .51 

45.80    9.71 

18.3 

40.68  -  .15 

33.99-6.66 

14.21  -  .16 

34.92  -  .16 

0.9%)  •"  .66 

24.42  -  .10 

1 

7.30  +  .56 

46.60  49.84 
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Mean 
Solar 
Date. 


Mar.  0.6 
10.6 
20.6 
30.5 

Apr.  9.5 

19.5 
29.4 
May  9.4 
19.4 
29.4 

Jane  8.3 
18.3 
28.3 

July  8.3 


d  Mqbcsb. 


160  58 

h     m 

12  54 


49.21  -I-  .49 
49.59  .33 
49.87  .94 
50.06  .14 
50.14 -f  .04 


50.13 
50.03 
49.85 
49.58 
49.26 

48.86 
48.40 
47.89 
47.40 


.05 
.14 
.83 


-.4t 
.48 
.50 

-.47 


e  Virginia. 


20Can.Ven. 


78  27' 

h     m 

12  56 


45.77  +  .90 
45.95  .10 
46.09  .19 
46.19  .08 
46.25      .05 

46.29  +  .09 
46.29  -  .01 
46.27  .03 
46.22  .05 
46.16     .07 

46.06  -  .08 
46.00  .00 
45.89  .10 
45.79  "  .10 


o 

f 

48 

51 

h 

m 

13 

12 

8 

40.42  +  .95 
40.65  .91 
40.84  .15 
40.95  .10 
41.04      .06 

4 1.07 -I- .01 
41.07-  .03 
41.01  .07 
40.93  .00 
40.83      .19 


40.70 
40.54 
40.38 
40.21 


.14 
.10 
.17 
.10 


K  Octantia.  B.A.C.4536. 


175  14 

b     m 

13  23 


31.72+1.89 
33.37  1.47 
34.66  1.10 
35.57  .71 
36.08  +  .33 

36.23  -  .04 
.35.99  .44 
35.35  .89 
34.35  1.16 
33.03    1.47 


m  Virgin  is. 


52  16 

h     m 

13  29 


s 
56.7I>  .96 

56.95  .39 

57.14  .17 

57.28  .19 

57.39  .06 

57.44  4-  .03 

57.45  -  .01 
57.43  .04 
57.36  .07 
57.30      .10 


31.42-1.77  57.18-  .19 
57.06  .13 
56.92  .15 
56.76  -  .16 


29.50  9.01 
27.41  9.18 
25.14  -9.34 


98     9 

h     m 

13  35 


53.90  ■¥  .91 
54.10  .10 
54.27  .16 
54.42  .13 
54.54^  .00 

54.60  4-  .06 

54.65  .03 
54.67  4-  .01 

54.66  -  .09 
54.64      .04 


54.59 
54.5.) 
54.45 
54.35 


.06 
.07 
.00 
.10 


^Apodia. 


n  Hydru).  ' 


0 

1 

166 

16 

b 

III 

13 

54 

45.29  -I-  .81 
46.04  .68 
46.66  .55 
47.15  .43 
47.52     .30 

47.76  +  .17 
47.87  4-  .04 
47.84  -  .09 
47.69  .99 
47.41      .34 


o  t   ■ 

116  9 

h  ni 

14  0 


47.02 
46.51 
45.92 
45.24 


.45 
.55 
.64 
.79 


10.14  +  .94 
10.37  .« 
10.59  .90 
10.76  .16 
10.90      .13 

11.01  4-  .10 
11.09  .07 
11.14  .04 
11.16  4-  .01 
11.15-  .09 


11.12 
11.05 
10.98 
10.87 


.05 
.07 
.00 
.11 


liBootis. 


cViiginis. 


4  Urs.Min. 


dOotantis.    XBootis. 


Meu 
Solar 
Dale. 


o       t 

64  24 

h    m 

14    5 


99°  46 

h      m 

14    7 


O  I 

11  56 

h     m 

14    9 


173  10 

h     m 

14    9 


Mar.20.6 

30.6 
Apr.  9.5 
19.5 
29.5 

May  9.5 
19.4 
29.4 

June  8.4 
18.3 

28.3 
July  8.3 
18.3 
28.2 


26.74  4-  M 
26.92  .16 
27.04      .19 

27.14  .08 
27.21      .06 

27.24  4-  .01 
27.24  -  .09 
27.21      .06 

27.15  .07 
27.08     .06 


5.61  4-  .90 
5.79  .16 
5.93  .19 
6.03      .00 

6.12  .06 

6.18  4-  .04 

6.20  4-  .09 
6.20  -  .01 
6.17     .04 

6.13  .06 


22.90  4-  .69 
23.43  .43 
23.77  .94 
23.92  4-  .06 
23.80  -  .19 


26.09 
26.87 
26.74 
26.60 


.10 
.19 
.13 
.14 


6.06 
5.98 
5.87 
5.75 


.08 
.10 
.11 

.la 


23.67 
23.29 
22.76 
22.09 
21.32 

20.47 
19.55 
18.59 
17.61 


.30 
.46 
.60 
.79 
.81 

.88 
.04 
.97 
M 


s 
36.52  4-1.18 

37.58      .04 

38.40      .67 

38.93      .40 

39.21  4-  .13 

39.20  -  .13 
38.93  .40 
38.40  .66 
37.60  .01 
36.58    1.19 

35.36-1.30 
33.98  1.45 
32.45  1.90 
30.80  -1.70 


A  Virginia. 


/i  Hydri, 
S.  P. 


a  Apodis. 


43  25 

h     ni 

14  12 


102"  52 

h     m 

14  13 


190  25' 

b     m 

14  S3 


168  35 

b     m 

14  34 


8 

5.93  4-  .99 
6.13  .18 
6.29  .13 
6.40  .08 
6.46  4-  .03 


6.46 
6.42 
6.35 
6.24 
6.09 

5.92 
5.r3 
5.52 
5.30 


.09 
.06 
.00 
.13 
.16 

.18 
.90 

.91 


13.41  4-  .10 
13.59  .16 
13.73  .13 
1.3.85  .10 
13.94      .07 

14.00  4-  .04 
14.02  4-  .09 
14.04      .00 

14.01  -  .08 
13.97      .05 


54.94 
54.21 
53.65 
53.27 


-  .81 


.47 
.90 
53.G8  -  .10 


13.91 
13.82 
13.72 
13.60 


.07 
.00 
.11 
.19 


53.08  4-  .10 
53.29  .30 
53.68  .48 
54.25  .66 
55.01      .83 

55.90  4-  .06 
56.92  1.08 
58.05  1.16 
59.934-1.19 


24. 16  4- .84 
24.93  .70 
25.56  .50 
26.05      .41 

26.38  .95 

26.54  4-  .00 

26.55  -  .07 

26.39  .94 
26.07  .30 
25.61      .54 


25.00- 
24.27 
23.45 
92.55- 


.6> 
.78 
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1 

33Bootis. 

1                     1 

47Cephei,    y  Scorpii. 
8.  P.      1 

r)  Boot  18. 

p  Octantis. 

/9  Cor. Bor.  ,xCaiDelop.,|  d*  Apodis. 

HMD 

Solw 

S.P. 

" 

D»to. 

O          1 

O          «                      O          / 

O            t 

O             1 

0        * 

0          1 

0           «     ' 

45    8 

348  59      114  51 

56  17 

174     6 

60  31 

341     0 

168  25 

h     u 

h      ID             h     m 

h      m 

h     m 

h     m 

b     m 

h      m 

14  34 

14  51         14  57 

15  11 

15  18 

15  23 

15  38 

16    4 

« 

s 

s 

s 

• 

• 

• 

• 

Mar.30.6 

48.44  +  .91 

29.35  ~  .aa 

42.21  4^  .91 

7.69  4-  .93 

20.82  4-1.73 

21.14  4.99 

47.64  -  .48 

7.24  4-1.11 

Apr.  9.6 

48.63      .16 

28.93      .39   42.41      .18 

7.90      .19 

22.41     1.45 

21.35     .19 

47.29      .98 

8.28     .90 

19.6 

48.76      .11 

28.71  -  .Hi  42.58      .16 

1 

8.06      .15 

23.72    1.16 

21.53      .16 

47.08      .15 

9.19     .84  J 

39.5 

48.84      .08 

28.71  At  .11 

42.73      .13 

8.19      .11 

24.74      .85 

21.67      .19   46.99 -.03 

9.96      .60  i 

Mny  9.6 

48.89 -1- .08   28.93     .33 

42.84      .10 

8.28      .06 

25.42      .53 

21.78      .09 !  47.03  4>  .10 

10.67      .54 1 

19.6 

48.89  -  .03 

29.38^.54 

42.92  4-  .07 

8.34  4  .04 

25.8<l  4-  .90 

21.85  4-  .05    47.19  4^  .93 

11.04  4-  .36 

29.4 

48.84      .07 

30.02     .79 

42.97  4-  .04 

8..36     .00 

25.82  -  .14 

21.89  4^.09 

47.49      .35 

11.33     .91 

Jane  6.4 

48.76     .10 

:)0.83      .88 

42.99      .00 

8.34  -  .04 

25.53      .47 

21. 88 -.08 

47.90      .47 

11.45  4- .03 

18.4 

48.64      .13 

31.77    1.09 

42.97  -  .03 

8.29      .07 

24.88     .79 

21.85     .06 

48.43      .57 

11.39 -.15 

98.3 

48.50      .16 

32.88    1.14 

42.93      .06 

8.20      .10 

23.96    1.07 

21.78     .06 

49.04      .66 

11.16      .39 

Jaly  S.a 

48.31  -.19 

34.06 -hi  .99 

42.86  -  .09 

8.09  -  .13 

22.73-1.35 

21.69-  .11 

49.ri  4-  .79 

10.76  -  .47 

18.3 

48. 1 1      .91 

35.31     1.97 

42.76      .11 

7.95      .15 

21.27     1.98 

21.56     .14 

50.48      .77 

10.21      .61 

9B.3 

47.90      .« 

.'16.59    1.90 

42.64      .13 

7.79      .17 

19.57    1.76 

21.42     .16 

61.26      .80 

0.50       .74 

Ang.  7.2 

47.66      .93 

37.89    1.90 

42.50      .15 

7.61      .19 

17.75    1.85 

21.25      .18 

62.07      .81 

8.70      .84 

17.2 

47.43      .99 

39.17    1.96 

42.35      .16 

7.41      .90 

15.86    1.89 

21.07      .19 

62.88     .81 

7.82      .91 

27.2 

47.21  -  .91 

40.41-1-1.90 

42. 18 -.17 

7.22  -  .18 

13.96-1.87 

20.88  -  .19 

63.69  4- .80 

6.89  -  .94 

f  Heroaluu 

9  Cor.  Bor. 

yApodis. 

9  Un.Min. 

vOphiachi. 

IT  Heronlis. 

90phiachL 

dAne. 

S5ar 

(mda».) 

rw»^ 

0       * 

O           1 

0          / 

o         « 

9          t 

O          1 

O         f 

O           t 

44  47 

55  52 

168  39 

14    0 

105  35 

53    4 

114  53 

150  36 

a     m 

b     m 

h     m 

h     m 

h     m 

b      m 

b     m 

b      ID 

16    5 

16  10        16  16 

16  20 

17    4 

17    11 

17  15 

17  21 

•  • 

S                         1       • 

• 

• 

s 

• 

• 

Apr.  9.6 

21.33-1-  .94 

36.85  •«-  .93   48.93  +1.03 

46.03  4-  .63 

8.14  4-  .98 

15.87  4-  .99 

19.43  4^  .31 

16.66  4-  .54 

19.6 

21.56      .91 

37.07      .90    49.90      .91 

46.60      .50 

8.4 1       .96 

16.15      .97 

19.73      .98 

17.18      .50 

29.6 

21.76      .18 

37.26      .17 :  50.75      .76 

47.04      .37 

8.65      .94 

16.41      .94 

19.99      .96 

17.66      .46 

May  9.6 

21.91      .14 

37.41       .14   51.42      .00 

AIM      .99 

8.88      .91 

16.62      .90 

20.24      .93 

18.09      .41 

19.5 

22.03     .00 

37.54      .10   51.96      .45 

47.48  4-  .06 

9.07      .18 

16.80      .16 

20.46      .90 

18.47      .36 ' 

1 

29.5 

22.08  -•-  .04 

37.61  4-  .06   52.32  4-  .97 

47.47  -  .09 

9.24  4-  .15 

16.95  4*  .19 

20.66  4-  .17 

18.80  4^  .99 

June  8.6 

22. 10 -.01 

37.65  4-  .09   62.50  4^  .09 

47.31       .94 

9.38     .19 

17.04      .06 

20.81      .14 

19.04      .99 

IB.4 

22.06      .06 

37.65 -.09   52.50 -.00 

46.99      .38 

9.49     M 

17.10  4-  .04 

20.93      .10 

10.2:)      .15 

28.4 

21.98     .11 

37.61      .06   52.32     .97 

46.54      A\ 

9.55  4-  .04 

17.12 -.01 

21.00      .06 

10.34  4-  .07 

July  8.4 

21.85     .15 

37.53      .10   51.96      .44    45.96      .64 

9.57      .00 

17.08      .06 

21.05  4-  .80 

19.36  -  .01  , 

18.4 

21. 69 -.18 

37.42  -  .13   51.44  -  .60    45.26  -  .74 

9.56  -  .03 

17.00  -  .10 

21. 04 -.03 

19.32  -  .08 

28.3 

21.49     .91 

37.27      .16    50.76      .73   44.48      .89 

9.51      .07 

16.88      .14 

20.99      .07 

19.20      .16 

Aug.  7.3 

21.27      .93 

37.10      .19    49.98      .64   43.6:)      .88 

9.42     .10 

16.72      .17 

20.91      .10 

19.00      .99 

17.3 

21.02     .96 

36.90      .91    49.08      .98   42.72      .93 

9.31      .13 

16.53      .90 

20.78      .13 

18.75      .98 

27.3 

20.75      .97 

36.69      .»   48.13      .96    41.78      .95 

9.16      .15 

16.31       .99 

20.64      .15 

18.44      .33 

Sept.  6.2 

20.48  -  .97 

36.47  -  .99   47.16  -  .96    40.H2  -  .05 

9.01  -  .16 

16.08- Js!  20.48 -.17 

18.09  -  .35 

16.2 

20.22      .96   36.26      .99   46.20      .93   39.88      .91 

8.84      .17 

15.84      JM   20.29      .18 ;  17.74      .86  '| 

26.2 

19.96      .94   36.04      .»    45.30      .8&   39.00      .85 

!    8.67      .16 

15.60      .93*20.12      .17 

17.38      .35 

jOot.    6.1 

19.75 -.19   35.81  -  .«   44.50 -.74   38.18 -.7n 

i    8.5.1  -  .14    15.37  -  .99  =  19.96  -  .15 

17.04  -  .33 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
I>ute. 

1 

Grooinbr. 
944,S.P. 

t  Herculis. 

6  Herculis. 

0  Herculis. 

ASagittarii. 

;if  DracouiH. 

C  Pa  von  is. 

y  Lyioj. 

355     8 

h     m 

17  26 

43  56 

h     m 

17  36 

52*44 

h     m 

17  52 

0      / 
61   15 

h      m 

18     3 

115*^29 

li      m 

18  21 

0      / 

17  19 

h      m 

18  22 

16^31' 

ii     III 
18  30 

57  28 

b      m 

18  54 

May  19.6 

8                              S 

52.78  -  .46   25.28  +  .19 

s 
32.47+  .19 

8 

18.89  +  .91 

8 

16.05  +  .96 

64.84  + 

.43 

8 

21.56+  .64 

53.24  +  .95 

•^.6 

52.55      .00   25.45      .15 

32.65      .16 

19.09      .18 

16.30      .94 

65.21 

.31 

22.17      .58 

53.48      .99 

'jucie  8.5 

52.78  +  .46 

25.58      .10 

32.80      .19 

19.25      .14 

16.53      .91 

65.46 

.19 

22.72      .49 

53.69      .19 

18.5 

53.48      .99 

25.65  +  .05 

32.90      .08 

19.'.^      .10 

16.74      .17 

65.58  + 

.06 

23.14      .37 

53.86      .15 

28.5 

54.61     1.34 

25.67      .00 

32.95  +  .03 

19.45      .06 

16.86      .13 

65.58- 

.07 

2*3.46      .96 

53.99      .11 

July  8.r» 

56. 16 +1.74 '25.64  -  .06 

32.97  -  .09 

19.48+  .01 

16.07  +  .08 

65.45- 

.19 

23.65+  .13 

54.07  +  .06 

18.4 

58.09    9.07 

25.55      .11 

32.92      .06 

19.47-  .03 

J  7.02  +  .03 

65.19 

.31 

23.72      .00 

54.11  +  .01 

28.4 

60.30    9.37;  25.4 1       .16 

32.84      .11 

19.42      .08 

17.03-  .09 

64.8:5 

.49 

23.'i6  -  .19 

54.09  -  .04 

Aug.  7.4 

62.83    9.63 

25.23      .90 

32.71      .15 

19.32      .19 

17.00      .06 

64.34 

.59 

2:).49      .93 

54.04      .08 

17.3 

65.57    9.89   25.01    .  .94 

32.54      .19 

19.18      .15 

16.92      .10 

63.78 

.69 

2:).20      .34 

53.93      .13 

27.3 

<i8.47+9.fl6   24.75-  .97 

32.34  -  .91 

19.02-  .18 

16.81  -  .14 

63.11  - 

.70 

22.80  -  .44 

53.78  -  .16 

Sept^  6.3 

71.50    3.06   24.48      .99 

32.12      .33 

18.83      .90 

16.65      .16 

62.39 

.75 

22.33      .51 

53.61      .19 

1          16.3 

74.»9    3.08;  24.18      .30 

31.87      .95 

18.62      .91 

16.49      .18 

61.62 

.78 

21.78      .56 

53.40      .91 

26.2 

77.67    3.05 

2:^.88     .99 

31.62     .95 

18.41      .99 

16.30      .18 

60.83 

.80 

21.21       .58 

53.18      .99 

Oct.    6.2 

80.69    9.96 

23.60      .97 

31.38      .94 

18.19      .91 

16.13      .18 

60.02 

.80 

20.62      ..•» 

52.96      .99 

16.2 

83.63  +9.88 

23.33  -  .95 

31.14-  .99 

17.99  -  .10 

15.95 -.17 

59.23- 

.78 

20.05  -  .56 

52.73  -  .99 

Mean 
Solar 
Date. 

1 
1 

I  Lyne. 

25  Camelop. 
8.  P. 

^LyrsB. 

i^Cygni. 

/?  Sagittn. 

6  Cygni. 

Groombr. 
1374,S.P. 

e  Pavonis. 

O          0 

54     4 

h     m 

19    3 

352  37 

h      m 

19    8 

0      t 

52     4 

li     m 

19  12 

62  16 

h      m 

19  26 

8 

20.84  +  .94 

0      / 
72  47 

h      m 

19  36 

0      t 
45     8 

h      m 

19  41 

344*  12 

li      in 

19  4,7 

163  12 

h     ni 

19  48 

8 

2.47  +  .81 

May  29.6 

S 

26.26  +  .94 

0.85  ~  .60 

8 

36.50  +  .95 

8 

10.42  +  .96 

• 

35.52  + 

.99 

8 

5.88  -  .35 

June  8.6 

26.48      .90 

0.37      .36 

36.73      .91 

21.07      .93    10.67      .93 

35.79 

.95 

5.59      .93 

3.23      .71 

18.6 

26.66      .16 

0.17 -.06 

36.92      .17 

21.28      .10    10.88      .90 

36.02 

.90 

5.42 -.11 

3.89      .61 

28.5 

26.80      .11 

0.26  •+  .93 

37.06      .19 

21.45      .14 

11.06      .16 

36.20 

.15 

5.37  +  .09 

4.45      .50 

July  8.5 

26.89      .06 

0.63      .S9 

37.16      .07 

21.56      .09 

11.20      .19 

36.32 

.10 

5.47      .16 

4.69      .38 

'          18.5 

26.92  4-  .01 

1.29  +  ^ 

37.20  +  .09 

21.64  +  .05 

1 1 .2<)  +  .07 

36.40  + 

.04 

5.69  +  .98 

5.21  +  .95  1 

28.4 

26.91  -  .03     2.22    1.04 

37.20  -  .03 

21.66+  .01 

11.34  +  .03 

36.40- 

.09 

6.03      .41 

5.38  +  .10  , 

Aug.  7.4 

26.86      .08     3..37     1.96 

37.14      .08 

21.65-  .04 

1 1 .35  -  .01 

36.36 

.07 

6.51       .59 

5.4 1  -  .04 

17.4 

26.75      .13 

4.74     1.47 

37.03      .13 

21.06      .09 

11.31       .06 

36.26 

.19 

7.07      .69 

5.29      .18 

27.4 

26.60      .17     6.31     1.67 

36.89      .17 

21.47      .13 

11.23      .10 

:)6.I2 

.17 

7.75      .7» 

5.05      .30  1 

Sept.  6.3 

2641 -.90     8.08+1.83 

36.70  -  .90 

21. 32 -.16 

11.12-  .13 

35.J)2- 

.91 

8.52  +  .81 

4.69-  .49 

16.3 

26.20      .99     9.96     1.94 

36.48      .99 

21.16      .18 

10.97      .15 

35.69 

.94 

9.36      .68 

4.21       .59 

26.3 

25.97      .93    1 1 .95    9.03 

:)6.24      .94 

20.96      M 

10.81       .17 

35.45 

.96 

10.27      .04 

3.65      .59 

Oct.    6.3 

25.73      .94'  14.01     9.06 

35.9!>      .95 

20.75      .91 

10.63      .18 

35.17 

.98 

1 1 .24      .98 

3.03      .63 

16.2 

25.49      .94    16.11     9.06 

:*5.75      .94 

20.55      .90 

10.45      .18 

34.89 

.96 

12.24     1.00 

2.39      .63 

26.2 

25.25 -.89    18.16+9.04 

35.51  -  .93 

20.35 -.19 

10.27  -  .17 

34.61  - 

.98 

13.24  +1.01 

1.76-  .69 

Nov.  5.2 

25.05  -  .19 

20.20  +9.00 

35.29  -  .91 

20. 16 -.18 

10. 11 -.15 

1 

34.33- 

.97 

14.26+1.01 

1.15-  .59 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


H«aii 
Solar 
Duto. 


Jane  18.6 
28.6 

Jaij  as 

16.5 
28.5 

Ang.  7.5 
17.4 
37.4 

Sept  6.4 
16.4 

96.3 

Oct.   6.3 

16.3 

26.9 

Nov.  5.2 

15.2 
25.9 


Mean 

Bplw 
Date. 


y  Sagittn.  o8agitt«ril 


10  4B 

h     m 

19  53 


56.21  ^  .90 
56.40  .17 
56.56  .13 
56.67  .09 
56.73  ^  M 


56.76 
56.73 
56.66 
56.55 
56.42 

56.26 
56.08 
55.91 
55.72 
55.55 


.00 
.05 
.09 
.19 
.15 

.17 
.16 
.18 
.18 
.16 


56.41  -  .13 
55.30  -  .10 


rCygni. 


52  25 

h     m 

.21   10 


Jaly  8.6  ,  28.27  ^  .91 
18.6  I  28.46  .16 
28.5  I  28.59      .11 

Ang.  7.5  !  28.68  .06 
17.5 '28.71  +  .01 


27.5  28.69 

Sept.  6.4  28.62 

16.4  28.51 

26.4  28.37 

0€t.    6.4  28.19 


16.3 
26.3 
Nov.  5.3 
15.2 
25.2 


I 


27.99 
27.78 
27.57 
27.36 
27.16 


-  .04 
.09 
.13 
.16 
.19 

.90 
.91 
.91 
.90 
.10 


Deo.  5.2  ,  96.99  -  .16 


I 


o 

118 

h     m 

19  55 


• 

59.32  + 

59.57 

59.76 

59.92 

60.03 


.99 
.18 
.14 
.09 


60.08  -I-  .08 
00.08  -  .09 
60.04  .06 
59.95  .10 
59.8:1      .13 


50.68 
59.51 
59.33 
59.16 
59.00 


.16 
18 
.18 
.17 
.15 


6^AquiliB. 


o 

1 

91 

9 

b 

m 

20 

5 

42.45  -I-  .91 
42.65  .19 
42.84  .16 
42.97  .11 
43.06      .07 

43.11  +  .09 
43.1 1 -.09 
43.08  .06 
43.00  .00 
42.90      .19 


31CygDi.  UiDelpkiui. 


0           / 

0           1 

43  35 

74  28 

h     m 

h     m 

20  10 

20  34 

58.86  -  .19 
58.75  -  .09 


CCapricor. 


1 12^"  53 

h     m 

21  20 


28.73  ^  .95 
28.96  .91 
20.15  .16 
29.28  .11 
29.37      .06 

29.4 1  •«•  .01 
29.40  -  .09 
29.36  .07 
2S1.27  .10 
29.15      .19 


29.02 

28.87 
28.7i 
28.58 
28.44 


.14 

.14 
.19 


42.76 
42.62 
42.46 
42.30 
42.15 


.14 
.15 
.16 
.16 
.14 


49.03  -  .11 
41.94 -.08 


74  Cygni. 


O  I 

50    5 

h     m 

21  32 


36.58  4-  .93 
36.79  .10 
36.95  .14 
37.07  .09 
37.19  4-  .09 


28.33  -  .10 


37.13 
:)7.09 
37.00 
36.87 
36.70 

:)6.5I 
36.30 
36.09 
35.87 
35.67 


.09 

.07 
.11 
.15 
.18 

.90 
.91 
.91 
.91 
.90 


36.47  -  .19 


3.77  +  .93 
3.08  .19 
4.15  .14 
4.26  .08 
4.30  +  .09 


4.3U 
4.23 
4.11 
3.94 
3.73 

3.48 
3.21 
2.93 
2.65 
2.37 


.04 

.10 
.15 
.19 
.93 

.96 
.97 
.98 
.98 
.97 


2.11 -.95 
1.87 -.93 


X>  Ootautis. 

o 

$ 

173 

13 

h 

m 

21 

34 

21.01  +1.44 
22.33  1.19 
««I.«SC5  .88 
24.11  .57 
24.51  4-  .94 

24.59  -  .00 
24.33      .44 

2:J.7i     .76 

22.81  1.04 
21.61     1.98 

20.25  -1.47 
18.71  1.60 
17.06  1.66 
15.40  1.64 
13.77     1.98 

12.25  -1.45 


s 
35.98  -I-  .93 

36.20  .91 

36.40  .18 

:16.55  .13 

36.65  .06 

36.72  +  .04 
36.74  .00 
:56.72  -  .04 
36.65  .08 
36.55      .19 


36.42 

:«>.27 

36.11 
35.94 
35.78 


.14 
.15 
.16 
.16 
.15 


35.64  -  .14 
35.50  -  .13 


C  CbanuBle- 
ontii,  8.P. 


189^  33 

h     m 

21  36 


56.87  -  .84 
56.11  .68 
55.51  .49 
5.5.14  .97 
54.97  -  .07 

55.01  4-  .18 
55.32  .44 
55.86  .64 
56.5d  .89 
57.51     1.09 

58.62  4-1.17 

59.85  1.97 
61.16  1.33 
62.51     1.35 

63.86  1.31 

65.13  4-1.99 


/9Pavoni8.  (V*  Capricor. 


156*' 36 

h     m 

20  35 


O           / 

115  40 

h     n 

20  39 

11.71  4-  .54 
12.22  .47 
12.66  .40 
13.01  .30 
13.27      .90 


40.95  4- 

40.52 

40.75 

40.95 

41.10 


.98 
.95 
.91 
.17 
.19 


13.41  4- 

13.45- 

13.39 

13.23 

12.97 

12.65- 

12.26 

11.83 

11.39 

10.95 

10.53- 
10.16- 


.01 
.11 
.91 
.99 

.35 
.41 
.43 
.44 
.43 


»•  Cygni. 

o 

$ 

41 

12 

h 

Ul 

21 

42 

41.194-  .07 
41.24  4-  .09 
41.24-  .09 
41.20  .06 
41.11      .10 

40.99  -  .13 
40.a5  .15 
40.69  .16 
40.53  .16 
40.37      .15 

40.22  -  .14 
40.09  •  .19 


'  CygDi. 


56*' 26 

h     m 

20  41 


lOPegaHi. 

64  35 

h     ID 

21  48 

8 

47.82  4-  .96 
48.06  .91 
48.24  .16 
48.37  .10 
48.43  4-  .03 


8 

7.79  + 

8.01 

8.18 

8.31 

8.41 


.94 
.90 

.15 
.11 
.07 


48.43 
48.38 
48.28 
48.12 
47.92 

47.70 
47.46 
47.20 
46.93 
46.67 

46.49 


.03  8.45  4-  .09 

.06 1  8.44  -  .03 

.13 1  8.:«1       .06 

.18 '  8.32      .00 

.91 '  8.20      .19 


.95 


-  JM 


8.07 
7.02 
7.76 
7.50 
7.45 


.14 
.15 
.16 
.15 
.14 


7.31  -  .13 


49.56  4-  .96 
49.80  .99 
50.00  .17 
50.15  .19 
50.25     .07 

50.30  4-  .03 

50.31  -  .09 
50.97  .07 
50.18  .11 
50.05      .15 


49.88 
49.70 
49.50 
49.30 
49.09 


.17 
.19 
.90 
.91 


48.90  -  .18 
48.79 -.16 


V  Pegasi. 


o         $ 

57  21 

b     m 

22    5 


10.39  4-  M 
10.63  .99 
10.82  .17 
10.97  .19 
11.07      .06 

11.134- .03 
II. 13 -.01 
11.11  .06 
1 1 .03  .09 
10.92     .19 


10.78 
10.62 
10.45 
10.27 
10.10 


.15 
.17 
.18 
.17 
.16 


9.94  -  .15 
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APPROXIMATE  NOETH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


July  8.6 
18.6 
28.6 

Aug.  7.6 
17.5 

87.5 

Sept.  6.5 

16.4 

86.4 

Oct.    6.4 

16.4 
86.3 
Nov.  5.3 
15.3 
85.3 

Deo.  5.8 
15.8 


Hean 
Solar 
Date. 


July  88.6 

Aug.  7.6 

17.6 

87.5 

Sept  6.5 

16.5 
86.5 
Oct.  6.4 
16.4 
86.4 

Nov.  5.3 
15.3 
85.3 

Dec.  5.3 
15.8 

95.8 
35.8 


V  Ootantifl. 


o 

t 

176 

31 

h 

m 

22 

10 

a 
59.91  -fS.M 

68.76  8.61 

65.13  9.IQ 

66.95  1.53 

68.19  .99 

68.79  +  .97 
68.73  -  .40 
67.99  1.M 
66.66  1.63 
64.72    9.90 

68.87  -9.65 
59.43    3.00 

56.86  3.95 
58.94  3.34 
49.58    3.39 

46.30  -3.18 

43.87  -9.90 


xAquarii. 


o 

$ 

91 

56 

h 

m 

22 

16 

8 

3.19+  .35 
3.43  .99 
3.64  .19 
3.80  .15 
3.94      .11 

4.08  4-  .06 
4.06  +  .09 
4.06  -  .09 
4.03  .05 
3.96      .06 


iJ.OO 

3.77 
3.65 
3.58 
3.41 


.10 
.19 
.13 
.19 
.11 


3.89  ->  .10 
3.80  ->  .06 


0  Androm. 

^  Aquarii. 

O          1 

48  16 

b     ni 

22  56 

96  38 

h      m 

23    8 

56.87 -i-jn 
56.49  .90 
56.66  .15 
56.78  .10 
56.85  -f  .04 


56.86 
56.84 
56.77 
56.66 
56.53 

56.37 
56.19 
56.00 
55.80 
55.61 


.01 
.05 
.09 

.19 
.15 

.17 
.19 
.90 
.90 
.19 


55.43  -  .18 

55.85 -.17 


48.59  + 

48.81 

48.98 

43.18 

43.81 


.94 
.90 

.M 
.19 
.06 


43.87  +  .04 

43.88  .00 

43.87  -  .03 

43.88  .06 
4.3.15      .06 


43.05 
48.95 
48.64 

48.73 
48.63 


.10 
.11 
.11 
.11 
.10 


48.53  -  .09 
48.46  -  .07 


a  Aqaaril. 


101  14 

h     m 

22  24 


54.33  -f  .97 
54.59  .94 
54.81  .90 
55.00  .16 
55.14      .19 

55.83  +  .06 
55.89  -f  .04 
55.30  .00 
55.88  -  .04 
55.88      .07 


55.14 
55.03 
54.98 
54.79 
54.67 


.09 
.11 
.19 
.13 
.19 


54.5(i-.ll 
54.45  -  .10 


rPegasi. 

66  51 

h     m 

23  15 

16.89  +  .99 
16.50  .19 
16.68  .16 
16.88  .19 
16.91       .07 

16.96  +  .09 
16.98  .00 
1 6.96 -.04 
16.91  .07 
16.88      .10 


a  Lacertie. 


0 

1 

40 

17 

h 

m 

22  26 

16.78 
16.61 
16.48 
16.35 
16.8:) 


.11 
.19 
.13 
.13 
.13 


16. 10 -.19 
15.98-  .11 


lOLacert®. 


0           i 

51  31 

li     ni 

22  34 

49.64  +  .39 
49.94  .97 
50.19  .99 
50.38  .16 
50.50      .10 

50.57  +  .04 
50.59  -  .01 
50.55  .06 
50.46  .11 
50.33      .15 


50.15 
49.95 
49.78 
49.47 
49.81 


.19 
SA 
.94 
.95 
.95 


48.96  -  .94 
48.78  -  .93 


8 

83.69  +  .99 
83.96  .95 
84.19  .91 
84.38      .17 

84.58  .19 

84.61  +  .06 
84.64  +  .01 
84.63  -  .03 

24.59  .07 
84.50      .11 


84.37 
84.83 
84.06 
83.87 
83.69 


.14 
.16 
.18 
.19 
.19 


83.50  -  .19 
83.31  -  .18 


X  Androm. 


o        $ 

44     8 

h     m 

23  32 


15.61  -f  .99 

15.88  .94 
16.10  .19 
16.87  .14 
16.39      .00 

16.46  ■¥  .04 
16.48  .00 
16.46 -.04 
16.39     .08 

16.89  .19 


!■  Aqaaril. 


108  53 

h     lu 

23  38 


16.15 
15.99 
15.80 
15.60 
15.40 


.15 
.17 
.19 
.90 


15.80 -.90 
14.99 -.90 


34.88  4-  .97 
35.07  .93 
35.88  .19 
35.45  .15 
35.58      .11 

35.68  4-  .97 
X5.78  4-  .03 
35.73  -  .01 
35.70  .04 
35.65      .07 


)9 Octant  Ih. I  AlVgasi 


171  57 

b     ui 

22  34 


61.88  4-1.49 
63.84  1 .90 
64.45  1.10 
65.43  .85 
66.14      .56 

6(i.59  4-  .31 
66.76  4^  .09 

66.63  -  .97 
66.88  .65 
65.54      .70 

64.64  -1.00 
63.54  1.18 
68.88  1.31 
60.98  1.38 
59.58    1.39 

58.14  -1.36 
56.81  -1.98 


O  I 

67    0 

b     ni 

22  41 


18.85  4-  .97 
18.51  .94 
18.74  .91 
18.98  .17 
19.07      .13 

19.17+  .08 

19.83  +  .03 

19.84  -  .01 
19.81  .04 
19.16      .07 


19.07 
18.96 
18.83 
18.71 
18.56 


.10 
.19 
.13 
.14 
.14 


1 8.48 -.13 
18.30-  .11 


Groouibr. 
1706.  S.  P. 


348°  2l' 

li     ni 

22  51 


8 

18.00 
11.44 
11.01 
10.71 
10.53 


.69 
.50 
.37 
.94 
.10 


10.51  +  .05 
10.63  .91 
10.93  .37 
11.38  .59 
11.98      .67 

18.78+  .89 
1 3.68      .85 ' 
14.68    1.06 1 
15.73    1.17 
16.95    1.94 

18.80+1.97 
19.48+1.98 


^Sonlptoris. 


118  44 
h     m 

23  43 


35.57 
35.47 
35.36 
35.85 
35.13 


.10 
.11 

.19 
.11 


35.08  -  .10 
34.98  -  .00 


16.99  •«- .96 
17.17  M 
17.41  .91 
17.60  .17 
17.75      .13 

17.85  +  .08 
1 7.89 +.03 
17.91  -  .81 
17.88  .05 
17.88      .08 


y^  Ootantis. 


172  37 

h     m 

23  45 


17.73 
17.63 
17.50 
17.37 
17.84 


.10 
.19 
.13 
.13 
.18 


17.11 -.13 
16.99-  .19 


50.58  +1.48 
51.91  1.99 
53.10  1.06 
54.03  .70 
54.67      .50 

55.08  +  .90 
55.07  -  .19 
54.78  .43 
54.88      .71 

53.35  .99 

58.85  -1.90 
50.94  1.37 
49.51  1.40 
47.97  1.56 
46.39    1.57 

44.83-1.58 

43.36  -1.40 


33Pi8cium. 

fk 

1 

96 

19 

b 

ID 

23 

59 

47.06  +  .95 
47.30      .93 


47.58 
47.70 
47.85 


.90 
.16 
.13, 


47.96  +  .09 
48.03  .05 
48.06  +  .01 
48.05  -  .09 
48.03      .04 


47.98 
47.90 
47.88 
47.78 
47.68 


.06 
.08 
.09 
.10 
.10 


47.58  -  .10 
47.41  -  .10 
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1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

ApparoDt  Rigbt 
Aaoensioii. 

Apmtrent 
Deoluwtion. 

Hourly 
Motkm. 

Eooation 
ofTime 

for 
Apparent 

Semi* 
diamoter 

at 
Apparent 

>oon. 

16  ta4i 

Sidereal 
Time  of 
Semid. 
Pamin«r 
Hvrid. 

1 

Sidereal 
Time 

Mean 
Noon. 

1 

HeM  Koon. 

App. 
Aoon. 

Moan  Noon. 

App. 

RiKht 
AHceo. 

a 

i  Deoli- 
nation. 

Jan.    1 

k    m     s 
18  48    5.38 

■ 
6  09 

O         /        10 

-22  59  36.5 

35.7 

It 
+19.67 

m     8 
+  3  50.91 

tu     a 
1  11.08 

ll     111       8         1 

lb  44  14.55 

2 

18  52  30.0r> 

30.85 

22  54  18.6 

17.6 

ll.OSI 

13.81 

4  10.03 

16  18.41 

1  11.03 

18  4811.11  1 

3 

18  56  54.40 

55.28 

22  4b  33.3 

32.1 

11.007 

14.96 

4  46.82 

16  18.40 

1  10.98 

18  52    7.67  j 

4 

19    1  18..38 

19.34 

22  42  20.7 

19.3 

10.900 

16.08 

5  14.24 

16  t8.:)8 

1  10.93 

18  56    4.23 

5 

19    5  41.95 

42.99 

• 

22  3541.2 

39.6 

10.973 

17.90 

5  41.25 

16  18.35 

1  10.87 

19   0   0.79 

6 

19  10    5.07 

6.19 

-22  28-34.9 

33.0 

10.065 

+18.30 

+  6   7.83 

16  18.32 

1  10.81 

19    3  57.35 

7 

19  14  27.74 

28.93 

22  20  61.9 

59.8 

10.936 

19.49 

6  33.95 

16  18.29 

1  10.74 

19    7  53.$K) 

8 

19  18  49.92 

51.18 

22  13   2.5 

0.1 

10.914 

90.59 

6  59.58 

16  18.26 

1  10.67 

19  11  50.46 

9 

19  23  11.58 

12.91 

22    4  37.0 

34.3 

10.993 

91.60 

7  24.68 

16  18.22 

1  10.59 

19  15  47.02 

10 

19  27  32.69 

34.09 

21  55  45.6 

42.6 

I0.86B 

99.68 

7  40.24 

16  18.18 

1  10.51 

19  19  4.3.58 

11 

19  31  53.22 

54.69 

-21  46  28.4 

25.1 

10.649 

+93.74 

+  8  13.21 

16  18.14 

1  10.43 

19  23  40.13 

12 

19  36  13.14 

14.08 

21  36  45.8 

42.2 

10.816 

94.79 

8  36.58 

16  18.09 

1  10.35 

19  27  36.69 

13 

19  40;)2.42 

34.03 

21  26  38.1 

34.2 

10.790 

95.89 

8^9.31 

16  18.04 

1  10.26 

19  31  3.3.25 

14 

19  44  51.05 

52.72 

21  16    5.7 

1.5 

10.709 

96.85 

9  21.38 

16  17.98 

1  10.17 

19  35  29.81 

15 

19  49    9.00 

10.73 

21    5   8.8 

4.3 

10.733 

97.86 

9  42.78 

16  17.92 

1  10.08 

19  39  26.36 

16 

19  53  26.25 

28.03 

-20  53  47.6 

42.7 

10.709 

+98.97 

+  10    3.47 

16  17.85 

1    9.99 

19  43  22.92 

17 

19  57  42.77 

44.61 

20  4 1  62.5 

57.3 

10.671 

99.86 

10  23.44 

16  17.77 

1    9.89 

19  47  19.47 

18 

20    1  58.56 

60.45 

20  29  54.0 

48.5 

10.640 

30.84 

10  42.67 

16  17.69 

1    9.79 

19  51  16.03 

lU 

20   0  13.61 

15.55 

20  17  22.3 

16.5 

10.600 

31.79 

11    1.16 

16  17.61 

1    9.69 

19  55  12.59 

90 

20  10  27.90 

29.88 

20    4  27.8 

21.6 

io.5n 

39.74 

11  18.89 

16  17.53 

1    9.59 

19  59   9.15 

21 

20  1441.41 

43.44 

-19  51  10.8 

4.3 

10.545 

+33.67 

+11  35.84 

16  17.44 

1    9.49 

20   3    5.71 

22 

20  1854.14 

56.21 

19  37  31.7 

24.9 

10.513 

34.58 

1 1  52.01 

16  17.34 

1    9.38 

20   7   2.27 

23 

20  23   6.08 

8.19 

19  23  30.0 

23.7 

10.481 

35.48 

12   7.38 

16  17.24 

1    9.27 

20  10  58.83 

24 

20  27  17.22 

19.37 

19    9   8.6 

1.1 

10.448 

36.36 

12  21.96 

16  17.13 

1    9.16 

20  14  55.38 

25 

20  31  27.57 

29.75 

18  54  25.3 

17.5 

10.415 

37.93 

12  35.75 

16  17.01 

1    9.05 

20  18  51.94 

26 

20  35  37.12 

39.:w 

-183921.3 

13.2 

10.389 

+38.00 

•f  12  48.74 

16  16.89 

1    8.94 

20  22  48.50 , 

27 

20  39  45.87 

48.11 

18  2:)  57.1 

48.7 

10.349 

38.99 

13   0.93 

16  16.76 

1    8.83 

20  26  45.(K5 

28 

20  43  5:1.83 

56.0?) 

18   8  13.0 

4.2 

10.315 

30.74 

13  12.32 

16  16.63 

1    8.71 

20  :)0  41.61  1 

2J> 

20  48    0.98 

3.26 

17  52   9.4 

0.3 

10.983 

40.55 

13  22.91 

16  16.49 

1    8.60 

20  34  38.16  1 

30 

20  52    7.32 

9.62 

17  35  46.5 

37.1 

10.948 

41.34 

13  32.69 

16  16.35 

1    8.48 

2<) :«  34.72  ] 

31 

20  56  12.86 

15.18 

-17  1864.8 

55.2 

10.915 

+49.11 

+  13  41.67 

16  16.20 

1    8.37 

20  42  31.27 

Fob.    1 

21    0  17.(;0 

19.04 

17    1  64.8 

55.0 

10.181 

49.88 

13  49.85 

16  16.05 

1    8.25 

20  46  27.H2 

2 

21    4  21.54 

23.H9 

16  44  46.9 

36.8 

10.148 

43.09 

13  57.23 

16  15.80 

1    8.14 

20  50  24.:i8  1 

3 

21    8  24.68 

27.04 

16  27  11.3 

0.9 

10.114 

44.34 

II    3.80 

16  15.73 

1    8.02 

20  54  20.94  | 

4 

21  12  27.02 

29.39 

16   9  18.4 

7.8 

10.081 

45.05 

14    957 

16  15.56 

1    7,91 

20  58  17.50' 

5 

21  16  28.56 

30.94 

-15  50  68.8 

58.0 

10.048 

+45.74 

+  14  14.54 

16  15.39 

1    7.79 

21    2  14.06 

6 

21  20  29.30 

31.68 

15  32  42.9 

31.9 

10.014 

46.41 

14  18.71 

16  15.22 

1    7.68 

21    6  10.62 

21  24  29.24 

31.62 

15  13  61.0 

49.H 

9.981 

47.07 

14  22.09 

16  15.04 

1    7.56 

21  10    7.17  i 

8 

21  28  28.39 

30.77 

14  54  63.6 

52.2 

9.948 

47.70 

14  24.68 

to  14.87 

1    7.45 

21  14    3.72; 

9 

21  32  26.75 

29.13 

14  3551.1 

39.5 

9.915 

48.39 

14  26.48 

16  14.69 

1    7.34 

21  18   0.28 

10 

21  36  24.32 

26.70 

-14  16  24.0 

12.2 

9.888 

+48.99 

+  14  27.49 

16  14.51 

1    7.2:1 

21  21  56.83 

11 

21  40  21.10 

23.47 

13  56  42.6 

30.7 

9.850 

49.51 

14  27.71 

16  14.33 

1    7.12 

2125  53.39 

12 

21  44  17.10 

19.46 

13  36  47.5 

35.4 

9.817 

50.07 

14  27.15 

16  14.15 

1    7.01 

21  29  49.95 1 

13 

21  48  12.32 

14.67 

13  16  39.1 

26.9 

9.785 

60.61 

14  25.81 

16  13.96 

1    6.90 

21  33  46.50  1 

14 

21  52   6.78 

9.12 

12  56  17.8 

5.5 

0.753 

51.14 

14  23.71 

16  13.77 

1    6.79 

21  3743.05; 

15 

21  56    0.49 

2.82 

-12  35  44.0 

31.6 

9.791  1  -f5l.66 

+14  20.86 

16  13.57 

1    6.60 

91  41  39.60 

16 

21  59  53.46 

55.77 

-12  14  58.1 

45.6 

0.6BI  ;  -MS.  15 

+14  17.26 

16  13.37 

1    6.58 

2145  36.16 

KoTB.— Kur  mean  time  Interral  of  aereidiamMcr  paaeins  roeridlaa,  ■abtraet  O'.lOfkvm  ibe  aidereallntarral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

1 

1 

Date. 

Apparent  Right 
Aiicension. 

Apparent 
DeoUnation. 

Hourly 
Motion. 

Xonation 

of  Time 

for 

Semi- 
diameter 

Sidereal 

Time  of 

Remid. 

Paaaing 

Merid: 

Sidereal 
Time 

of 
Mean 
Koon. 

Mean  Xoon. 

App. 
Noon. 

8 

55.77 

lieanlfoon. 

>toon. 

Right 
AHcen. 

Decli- 
nation. 

Feb.  16 

1 

h    m     8 
21  59  53.4G 

O         /      // 

-12  14  58.1 

45.6 

B 

9.601 

+59.15 

m     a 
+  14  17.26 

16  13.37 

m    9 
1    6.58 

21  45  36.16 

17 

22    3  45.69 

47.98 

1 1  53  60.6 

48.1 

9.661 

UI.63 

14  12.93 

16  13.17 

1   6.48 

21  49  32.71 

18 

22    7  37.21 

39.48 

1 1  32  52.0 

39.5 

9.639 

53.06 

14    7.89 

.  16  12.97 

I   6.38 

21  53  29.2(. 

19 

22  1 1  28.03 

30.28 

1 1  1 1  32.6 

20.1 

9.603 

53.59 

14    2.15 

16  12.76 

1    6.28 

21  .57  25.82 

20 

1 

22  15  18.17 

20.39 

10  49  62.8 

50.3 

9.575       53.95 

1 

13  55.73 

16  12.54 

1    6.18 

22    I  22.38 

21 

22  19    7.63 

9.83 

-10  28  23.0 

10.5 

9.54R 

+54.35 

+  13  18.64 

16  12.32 

1   O.ir.i 

22    5  IH.93 

22 

22  22  5i$.45 

58.62 

10   6  33.7 

21.2 

9.531 

54.74 

13  40.!M) 

16  12.10 

1    (i.OO 

22    9  \:y.if>  ' 

23 

22  26  44.64 

46.78 

9  44  35.2 

22.8 

9.496 

55.19 

13  32.53 

16  11.87 

1    .'».9I 

2'J  i:i  12.04 

24 

22  30  32.22 

34.33 

9  22  27.9 

15.5 

9.471 

55.48 

13  23.55 

16  11.64 

1    5.82 

22  17    8.59 

25 

22  34  19.22 

21.30 

8  59  72.2 

59.9 

9.446 

55.83 

13  13.99 

16  11.41 

1    5.74 

22  21    5.15 

1          26 

22  38    5.65 

7.70 

-  8  37  48.4 

36.2 

9.493 

+56.15 

+  13   3.66 

16  11.17 

1    5.66 

22  25    1.70 

27 

22  41  51.53 

53.55 

8  15  16.9 

4.8 

9.401 

56.47 

12  5.3.19 

16  10.93 

•1   5.58 

22  28  58.25 

28 

22  45  36.88 

38.87 

7  52  -38.2 

26.2 

9.380 

56.76 

12  41.99 

16  10.68 

1   5.50 

22  32  54.80 

Mar.  I 

22  49  21.73 

23.68 

7  29  52.6 

40.7 

9.359 

57.04 

12  30.28 

16  10.43 

1   5.43 

22  :)6  51.36 

2 

22  53    6.09 

8.01 

• 

7   6  60.4 

48.6 

9.339 

57.30 

12  18.08 

16  10.18 

1   5.36 

22  40  47.91 

'A 

22  56  49.98 

51.86 

-  6  43  62. 1 

50.5 

9.319 

+57.55 

+12   5.41 

16    9.93 

1    5.29 

22  44  44.47 

4 

23    0  33.42 

35.26 

6  20  58.1 

46.6 

9.301 

57.78 

1 1  52.29 

16   9.68 

1   5.22 

22  48  41.02 

6 

23    4  16.43 

18.23 

5  57  48.7 

37.4 

9.963 

57.99 

1 1  38.74 

16   9.42 

1   6.15 

22  52  37.57 

6 

23    7  59.02 

60.78 

5  34  34.3 

23.2 

9.967 

58.  ra 

1 1  24.78 

16    9.16 

1   5.09 

22  56  34.12 

7 

23  U  41.21 

42.93 

5  11  15.3 

4.4 

9.951 

58.38 

11  10.42 

16   8.90 

1   5.03 

23    0  30.68 

8 

2:}  15  23.02 

24.70 

-  4  47  52.1 

41.4 

9.S35 

+58.54 

+  10  55.68 

16   8.63 

I   4.97 

23   4  27.23 

9 

23  19    4.47 

6.10 

4  24  25.1 

14.6 

9.990 

58.70 

10  40.57 

16   8.37 

1   4.92 

23    8  23.79 

10 

Z^  22  45.57 

47.16 

4    0  54.7 

44.4 

9906 

56.83 

10  25.11 

16   8.11 

1   4.87 

23  12  20.34 

11 

23  26  26.33 

27.88 

3  37  21.4 

11.3 

9.199 

58.94 

10   9.32 

16   7.85 

1   4.82 

23  16  16.90 

12 

2.3  30    6.77 

8.28 

3  13  45.5 

.35.7 

9.179 

59.04 

9  53.21 

16   7.59 

1    4.77 

'23  20  13.45 

13 

23  33  46.91 

48.38 

-  2  49  67.4 

57.9 

9.166 

+59.13 

+  9  36.80 

16    7.33 

1   4.73 

23  24  10.00 

14 

2.3  37  26.77 

28.20 

2  26  27.5 

18.3 

9.155 

59.19 

9  20.11 

16    7.07 

1    4.69 

23  28   6.55 

15 

23  41    6.37 

7.75 

2   2  46.3 

37.4 

9.144 

59.93 

9   3.15 

16   6.80 

1   4.65 

23  32    3.11 

16 

23  44  45.71 

47.05 

1  38  64.1 

55.5 

9.134 

£9.95 

8  45.94 

16    6.54 

1    4.62 

23  35  59.66 

17 

23  48  24.83 

26.12 

1  15  21.3 

13.0 

9.195 

59.97 

8  28.52 

16   6.27 

1   4.59 

23  .39  56.21 

18 

23  52    3.75 

4.99 

-  0  51  38.3 

30.3 

9.116 

+50.9B 

+  8  10.89 

16   6.01 

1   4.57 

23  43  52.76 

19 

23  55  42.47 

43.67 

0  27  55.4 

47.6 

9.111 

59.96 

7  53.06 

16    6.74 

1    4.55 

23  47  49.32 

20 

23  59  21.03 

22.19 

-  0    4  13.0 

5.5 

9.105 

59.95 

7  35.06 

16    5.47 

1   4.53 

23  51  45.87 

21 

0    2  59.45 

60.57 

+  0  19  28.6 

35.8 

9.099 

50.91 

7  16.94 

16    5.20 

1   4.51 

23  55  42.42 

22 

0    6  37.76 

38.83 

0  43    8.9 

15.8 

9.095 

59.16 

6  58.70 

16   4.93 

1   4.49 

23  59  38.97 

23 

0  10  15.97 

16.99 

•1-  I    6  47.6 

54.2 

9.091 

+59.06 

+  6  40.36 

16    4.66 

1   4.48 

0    3  35.53 

24 

0  13  54.10 

55.07 

1  30  24.4 

.30.7 

9.069 

59  00 

6  21.95 

16    4.38 

1   4.48 

0    7  32.08 

25 

0  17  32.18 

33.10 

1  53  59.1 

65.0 

9  067 

58.90 

6    3.48 

16    4.10 

1   4.47 

0  1 1  28.64 

26 

0  21  10.25 

11.12 

2  17  31.2 

36.8 

9.066 

58.78 

5  44.99 

16    3.82 

1    4.47 

0  15  25.19 

27 

0  24  48.31 

49.14 

2  41    0.4 

5.7 

9.066 

58.65 

5  26.50 

16    3.54 

1    4.47 

0  19  21.79 

28 

0  28  26.40 

27.18 

+  34  26.5 

31.5 

9.068 

+56.51 

+  5   8.04 

16   3.26 

1   4.47 

0  23  18.29 

2<) 

0  32    4.53 

5.26 

3  27  49.0 

53.6 

9.091 

58.36 

4  49.63 

16    2.98 

1   4.48 

0  27  14.85 

30 

0  35  42.73 

43.41 

3  51    7.7 

12.0 

9.004 

56.19 

4  31.29 

16   2.70 

1   4.49 

0  31  11.40 

31 

0  39  21.03 

21.66 

4  14  22.1 

26.1 

0.008 

56.01 

4  13.04 

16   2.41 

1   4.50 

0  35   7.95 

32 

0  42  59.44 

60.03 

4  37  32.0 

35.7 

9.103 

57.89 

3  54.89 

16    2.13 

1   4.51 

0  39    4.50 

33 

0  46  37.9- 

:^.52 

+  50  37,2 

40.(» 

9.100    +57.60 1 

+  3  36.86 

16    1.85 

1   4.53 

0  43    1.06 

31 

0  50  16.64 

17.14 

+  5  23  37.2 

40.:i 

0.114 

+ri7.38' 

+  3  18.98 

16    1.56* 

1   4.55 

0  46  57.61 

Note.— For  meantime  interval  of  somidiamfttar  p-Mito^  lot^ridian,  ^ubtrartOMfl  from  thealdereal  latrrval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Dat«. 

Apparent  Right 
AsoeuBion. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

ofXime 

for 

Semi- 
diameter 

at 
Aoparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Paaaing 
Merid: 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 

Noon. 

Right 
Aiicen. 

Decli- 
nation. 

Apr.    1 

h    m    ft 
0  42  5U.44 

a 
60  03 

O         1        It 

+  4  37  32.0 

35.7 

9.103 

It 
+57.89 

m     a 
+3  54.89 

16   2.13 

m    a 
1   4.51 

h   m     H       1 
0  39    4.50 

2 

0  46  37.97 

38.r>2 

5    0  37.2 

40.6 

9.106 

57.60 

3  36.86 

16    1.85 

1   4.53 

0  43    1.06  ! 

3 

0  50  16.64 

17.14 

5  23  37.2 

40.3 

9.114 

57.38 

3  18.99 

16    1.56 

1   4.55 

0  46  57.61  1 

4 

0  53  55.47 

55.93 

5  46  31.5 

34.3 

9.131 

57.14 

3    1.27 

16    1.28 

1   4.57 

0  50  54.17 

5 

0  57  34.49 

34.91 

6   9  19.9 

22.4 

9.130 

56.88 

2  43.74 

16    1.00 

1   4.60 

0  54  50.72 

6 

1     1  13.72 

14.01) 

•1-6  32   2.1 

4.3 

9.138 

+56.61 

+2  26.4 1 

16    0.72 

1   4.63 

0  58  47.28 

7 

1    4  53.15 

53.47 

6  54  37.6 

39.6 

9.147 

96.39 

2    9.30 

16    0.44 

1  4.66 

1    2  43.83 

8 

1    8  32.81 

33.09 

7  17   6.2 

7.9 

9.156 

56.04 

1  52.41 

16   0.17 

1  4.70 

1    6  40.38 

9 

1  12  12.71 

12.95 

7  39  27.4 

28.9 

9.167 

55.79 

1  35.76 

15  59.89 

1   4.73 

1  10  36.94 

10 

1  15  52.87 

53.07 

8    1  40.9 

42.2 

9.179 

55.40 

1  19.37 

15  59.62 

1   4.77 

1  14  33.50 

11 

1  19  33.29 

33.45 

•f  8  23  46.3 

47.3 

9.191 

+55.05 

+1    3.24 

15  59.35 

1   4.81 

1  18  30.0r> 

12 

1  23  14.00 

14.12 

8  45  43.2 

43.9 

9.903 

54.69 

0  47.40 

15  59.08 

1   4.86 

1  22  26.61  ; 

13 

1  26  55.00 

55.08 

9   7  31.2 

31.7 

9.915 

54.39 

031.85 

15  58.81 

1   4.90 

126  2:).I6 

N 

1  30  36.31 

36.35 

9  29  10.1 

10.4 

9.296 

53.93 

0  16.61 

15  58.55 

1   4.95 

1  30  19.71 

15 

1  34  17.94 

17.94 

9  50  39.4 

39.5 

9.9« 

63.53 

+0    1.69 

15  58.29 

1   5.00 

1  34  16.26 

16 

1  37  59.91 

59.87 

-l-IOll  58.8 

58.6 

9.896 

+53.10 

-0  12.89 

15  58.03 

1   5.06 

1  38  12.81 

17 

1  41  42.24 

42.16 

10  33   8.0 

7.6 

9.971 

50.67 

0  27.12 

15  67.77 

1   5.11 

1  42   9.37 

18 

1  45  24.93 

24.82 

10  54    6.7 

6.1 

9.966 

99.93 

0  40.96 

15  57.51 

1   5.17 

1  46    5.03  • 

19 

149   8.01 

7.87 

11  14  54.6 

53.8 

9.303 

51.77 

0  54.46 

15  57.25 

1   5.2:J 

1  50   2.48 . 

80 

152  51.48 

51.31 

II  35  31.3 

30.3 

9.390 

51.09 

\    7.53 

15  66.99 

1   5.29 

1  53  59.03 

21 

1  56  35.38 

35.18 

•l-ll  55  56.5 

55.3 

9.338 

+50.81 

-1  20.19 

15  56.74 

1   5.35 

1  57  55.59 

82 

2   0  19.71 

19.47 

12  16   9.8 

8.5 

9.356 

50.90 

1  32.42 

15  56.49 

1   5.42 

8    1  52.14 

23 

2   4    4.49 

4.22 

12  36  10.9 

9.5 

9.375 

49.79 

144.20 

15  56.23 

1   5.49 

2    5  48.70 

84 

2   7  49.73 

49.43 

12  55  59.6 

58.0 

9.395 

49.07 

1  55.52 

15  55.98 

1   5.56 

2   9  45.26 

25 

2  1 1  35.44 

35.11 

13  15  35.7 

34.0 

9.415 

48.73 

8   6.36 

15  55.73 

1   5.63 

2  1341.81 

26 

2  15  21,65 

21.29 

+13  34  58.8 

57.0 

9.436 

+48.18 

-2  16.70 

15  55.48 

1   5.70 

2  17  38.36 

27 

2  19   8.37 

7.98 

13  54    8.6 

6.7 

9.457 

47.'69 

2  26.53 

15  55.23 

1    5.78 

2  21  34.92 

28 

2  22  55.60 

55.19 

14  13   4.8 

2.8 

9.479 

47.05 

2  35.85 

15  54.98 

1   5.86 

2  25  31.47: 

29 

2  26  43.36 

42.93 

14  31  47.0 

44.9 

9.501 

46.47 

8  44.64 

15  54.73 

1   5.93 

2  29  28.03 

30 

2  30  31.67 

31.22 

14  50  15.0 

12.8 

9.904 

45.86 

2  52.89 

15  54.48 

1   6.0) 

2  33  24.58 

May    i 

2  34  20.53 

20.06 

•I-I5    8  28.4 

26.2 

9.547 

+45^ 

-3    0.58 

15  54.23 

1   6.08 

2  37  21.14! 

1 

2 

2  38   9.95 

9.46 

15  26  27.0 

24.7 

9.571 

44.69 

3    7.72 

15  53.99 

t   6.16 

2  41  17.69 

3 

2  4 1  59.92 

59.41 

15  44  10.3 

8.0 

9.504 

43.96 

3  14.31 

15  53.75 

1   6.24 

2  45  14.24  1 

4 

2  45  50.46 

49.93 

16    138.1 

35.8 

9.618 

43.33 

3  20.33 

15  53.51 

1  6.32 

2  49  10.80 

5 

2  49  41.57 

41.03 

16  18  50.2 

47.8 

9.641 

69.67 

3  25.77 

15  53.28 

1   6.40 

2  53   7.36. 

0 

8  53  33.26 

32.70 

+  16  35  46.1 

43.6 

9.605 

+41 J6 

-3  30.64 

15  53.05 

1   6.48 

2  57    3.91 

1 

7 

8  57  25.52 

24.94 

16  52  25.5 

23.0 

9.689 

41.90 

3  34.94 

15  52.83 

t   6.56 

3    1    0.47 

8 

3    1  18.35 

17.76 

17    8  48.1 

45.6 

9.713 

40.50 

3  33.67 

15  52.61 

1   6.64 

3    4  57.03 

0 

3   5  11.75 

11.15 

17  24  53.5 

51.0 

9.737 

39.86 

3  41.82 

15  52.40 

1   6.72 

3   8  53.59 

10 

3    9    5.72 

5.11 

17  40  41.5 

39.0 

9.761 

30.13 

3  44.40 

15  52.19 

1   6.80 

3  18  50.14 

II 

3  12  60.26 

59.64 

+  17  56  11.7 

9.2 

9.785 

+98.30 

-3  46.42 

15  51.98 

1  6.88 

3  16  46.70  • 

12 

3  16  55.36 

54.74 

18  1123.8 

21.4 

9.806 

37.63 

3  47.88 

15  51.77 

1  6.97 

3  80  43.25 ' 

1          ^^ 

3  20  51.03 

50.41 

18  26  17.5 

15.1 

0.831 

96.86 

3  48.77 

15  51.57 

1   7.05 

3  24  39.81 

14 

3  24  47.25 

46.63 

18  40  52.5 

50.2 

9.854 

96.07 

3  49.10 

15  51.37 

1  7.13 

3  28  36.36 

15 

3  28  44.02 

43.40 

18  55    8.6 

6.3 

o.sn 

96.97 

3  48.89 

15  51.18 

1   7.21 

3  38  38.99 

16 

3  32  41.34 

40.72 

+19    9    5.4 

3.2 

0.990 

+34.47 

-3  48.13 

15  50.99 

1   7.30 

3  36  89.48 

17 

3  36  39.21 

38.59 

+  19  82  42.7 

40.5 

9.083 

+33.65 

-3  46.83 

15  50.80 

1   7.38 

3  40  26.04 

KoTB.— >Kor  mean  time  interral  of  aeroldltaieter  paaainK  meridian,  aabtraet  ^.18  fhMn  the  alderea)  laterrnl. 
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FOB  WASHINGTON  J£EAN  AND  APPARENT  NOON. 

• 

Dste. 

1 

Apparent  Rij^fat 
Ascension. 

Apparent 

Hourly 
Motion. 

Sqnation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

Siilereal 

Time  of 

Semid. 

Passing 

Meridf 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aaoen. 

Deoli- 
nation. 

May  17 

h    m    8 
3  36  39.81 

38.59 

O         f      // 

+19  88  48.7 

40.5 

s 
9.9S3 

It 
+33.65 

m     a 
-3  46.83 

I5  50.'80 

m    s 
1   7.38 

h  m    a 
3  40  86.04 

16 

3  40  37.68 

37.00 

19.35  60.8 

56.1 

9.945 

39.89 

3  44.98 

15  50.68 

1   7.46 

3  44  88.60 

19 

3  44  36.57 

35.95 

19  48  57.7 

55.7 

9.968 

31.98 

3  48.58 

15  50.44 

1   7.54 

3  46  19.15 

80 

3  48  36.05 

35.44 

80    1  34.9 

33.0 

9.990 

31.13 

3  39.65 

15  50.86 

1   7.68 

3  58  15.70 

2\ 

3  58  36.07 

35.47 

80  13  51.6 

49.7 

10.019 

30.97 

3:)6.19 

15  50.08 

I   7.70 

3  56  18.86 

22 

3  56  36.68 

36.03 

+80  85  47.6 

45.8 

10.034 

+99.39 

-3  38.81 

15  49.91 

1   7.77 

4    0    6.88 

83 

4    0  37.69 

37.11 

80  37  88.6 

80.9 

10.055 

98.51 

3  87.70 

15  49.73 

1   7.Qa 

4    4    5.38 

84 

4    4  39.88 

38.71 

80  48  36.4 

34.8 

10.076 

97.63 

3  88.67 

15  49.56 

1   7.98 

4    8    1.94 

85 

4    841.38 

40.83 

80  59  88.8 

87.3 

10.006 

96.73 

3  17.18 

15  49.40 

1   7.99 

4  1 1  58.49 

86 

4  18  43.99 

43.45 

81    9  59.7 

58.3 

10.119 

95.83 

3  11.07 

15  49.84 

1   8.06 

4  15  55.05 

87 

4  16  47.09 

46.56 

+8180   8.7 

7.4 

10.139 

+94  91 

-3   4.53 

16  49.08 

1   8.18 

4  19  51.61 

88 

4  80  50.67 

50.16 

81  89  55.7 

54.5 

10.159 

93.99 

8  57.50 

15  48.98 

1   8.18 

4  83  48.16 

89 

4  84  54.73 

54.84 

81  39  80.4 

19.3 

10.179 

93.06 

8  49.99 

15  48.76 

1  8.84 

4  87  44.78 

30 

4  88  59.86 

58.79 

8148  88.8 

81.8 

10.106 

99.13 

8  48.08 

15  48.61 

1   8.30 

4  31  41.88 

31 

4  33   4.84 

3.79 

81  57   8.5 

1.6 

10.916 

91.18 

8  33.60 

15  48.46 

1   8.36 

4  35  37.84 

Jane  1 

4  37    9.66 

9.84 

+88    5  19.4 

18.6 

10.934 

+90.93 

-8  84.74 

15  48.38 

1   8.48 

4  39  34.39 

8 

4  41  15.50 

15.11 

88  13  13.3 

18.6 

10.951 

19.96 

8  15.46 

15  48.18 

1   8.48 

4  43  30.95 

3 

4  45  81.73 

81.37 

88  80  44.0 

43.4 

10.967 

18.99 

8   5.79 

15  48.04 

1   8.53 

4  47  87.51 

4 

4  49  88.38 

87.99 

88  87  51.3 

50.7 

10.969 

17.31 

1  55.75 

15  47.91 

1   8.58 

4  51  84.07 

5 

4  53  35.87 

34.97 

88  34  35.0 

34.5 

10.997 

16.33 

145.34 

15  47.79 

1   8.63 

4  55  80.68 

6 

4  57  48.58 

48.31 

+88  40  55.1 

54.7 

10.310 

+15.34 

-1  34.61 

15  47.67 

1  8.67 

4  59  17.18 

7 

5    1  50.19 

49.95 

88  46  51.3 

51.0 

10.339 

14.35 

183.57 

15  47.56 

1  8.71 

5    3  13.74 

8 

5   5  58.08 

57.87 

88  58  83.6 

83.3 

10.333 

13.35 

1  18.84 

15  47.45 

1   8.75 

5   7  10.30 

9 

5  10    6.83 

6.05 

88  57  31.7 

31.5 

10.344 

19.34 

1    0.64 

15  47.35 

1   8.79 

5  1 1    6.86 

10 

5  14  14.61 

14.47 

83   8  15.5 

15.4 

10.954 

11.33 

0  48.81 

15  47.85 

1   8.63 

5  15   3.41 

11 

5  18  83.81 

83.11 

+83   6  35.0 

35.0 

10.369 

+10.31 

-0  36.77 

15  47.15 

1   8.86 

5  16  59.97 

18 

5  88  38.00 

31.93 

83  10  30.1 

30.1 

10.369 

9.99 

0  84.54 

15  47.06 

1  6.88 

5  88  56.53 

13 

5  86  40.95 

40.98 

83  14    0.6 

0.6 

10.376 

8.96 

-0  18.14 

15  46.98 

1   8.90 

5  86  53.09 

14 

5  30  50.04 

50.05 

83  17   6.5 

6.5 

10.381 

7.93 

+0   0.39 

15  46.91 

1   8.98 

5 .30  49.65 

15 

5  34  59.84 

59.88 

83  19  47.7 

47.7 

10.386 

6.90 

0  13.04 

15  46.84 

1   8.94 

5  34  46.81 

16 

6  39   8.54 

8.61 

+83  88   4.8 

4.8 

10.389 

+  5.17 

+0  85.79 

15  46.77 

1  8.96 

5  .38  48.77 

17 

5  43  17.98 

18.03 

83  83  56.0 

56.0 

10.391 

4.14 

0  38.61 

15  46.70 

1   8.97 

5  48  39.38 

18 

5  47  87.35 

87.49 

83  85  83.0 

8:^.0 

10.393 

3.11 

0  51.48 

15  46.63 

1   8.98 

5  46  35.88 

19 

5  51  36.81 

36.99 

83  86  85.3 

85.3 

10.394 

9.07 

1    4.38 

15  46.57 

1   8.98 

5  .50  38.44 

80 

5  55  46.88 

46.50 

83  87    8.8 

8.8 

10.394 

1.04 

1  17.89 

1546.51 

1  8.98 

5  54  89.00 

81 

5  59  55.74 

56.00 

+83  87  15.5 

15.5 

10.394 

+  0.01 

+1  30.19 

15  46.46 

1  6.96 

5  58  85..'i6 

88 

6    4    5.17 

5.47 

83  87   3.5 

3.4 

10.393 

-  1.09 

143.06 

15  46.41 

1   8.98 

6   8  88.18 

8;) 

6   8  14.56 

14.89 

83  86  86.6 

86.5 

10.390 

9.05 

155.90 

15  46.36 

1   8.97 

6   6  18.67 

84 

6  18  83.88 

84.85 

83  85  85.0 

84.9 

10.387 

3.06 

8   6.67 

15  46.38 

1   8.96 

6  10  15.83 

85 

6  16  33.18 

33.53 

8;)  83  56.8 

58.6 

10.383 

4.11 

8  81.35 

.15  46.89 

1   8.94 

6  14  11.79 

86 

6  80  48.85 

48.69 

+83  88   7.9 

7.7 

10.378 

-5.14 

+8  33.98 

15  46.85 

1   8.98 

6  18   8.35 

87 

6  84  51.85 

51.73 

83  19  58.1 

58.8 

10.373 

6.16 

8  46.36 

15  46.81 

1   8.90 

6  88   4.91 

88 

689   0.11 

0.68 

83  17  18.4 

18.1 

10.366 

7.18 

8  56.66 

15  46.18 

1   6.87 

6  86    1.47 

89 

6  33    8.80 

9.34 

83  14    7.8 

7.4 

10.350 

6.90 

3  10.80 

15  46.16 

1   8.64 

6  89  58.03 

30 

6  37  17.89 

17.87 

83  10  38.8 

38.3 

10.350 

9.91 

3  88.74 

15  46.14 

1   8.61 

6  33  54.58 ' 

31 

6  4 1  85.57 

86.19 

+83    6  45.4 

44.>? 

10.340 

-10.99 

+3  34.46 

15  46.18 

1   8.78 

637  51.14 

38 

6  45  33.61 

34.86 

+8:1   8  87.8 

87.1 

10.330 

-11.93 

+3  45.94 

15  46.11 

I    8.74 

6  4 1  47.70 

KOTR.— For  me'^n  time  Interval  of  semid  iemeter  pasHtns  meridian,  subtract  OMO  from  the  siderso)  interyal. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Rigbt 
AMensioii. 

Apparent 

Hourly 
Motion. 

Kqoation 
ofXime 

for 
Annarent 

Semi- 
diameter 

at 
Anoarent 

Sidereal 

Time  of 

Semid. 

F&aaine 

MeHd. 

1 

Sidereal 
Time 

of 
Heas 
Xoon. 

MeeaKoon. 

App. 
Noon. 

HeMKoon. 

App. 
Koon. 

Right 
Aeoen. 

l>eoU- 
nation. 

July   1 

h    m     ■ 
6  41  25.57 

• 
26.19 

O        «       // 

4-2:)   6  45.4 

44.8 

• 
10.940 

-10.99 

m     ft 
+3  :U.4() 

15  46.12 

m    ft 

1    8.78 

ll     111        8 

637  51.14 

2 

6  45  33.61 

34.26 

2lf   2  27.8 

27.1 

10.330 

U.93 

3  45.94 

15  46.11 

1    8.74 

6  4 1  47.70 

3 

6  49  41.39 

42.07 

22  57  46. 1 

45.3 

10  318 

19.93 

3  57.16 

15  46.10 

1-8.70 

6  45  44.26 

4 

6  5:i  48.87 

49.58 

22  52  40.3 

39.4 

10.305 

13.94 

4    8.09 

15  46.10 

1   8.66 

6  49  40.81  . 

5 

6  57  56.05 

66.79 

22  47  10.6 

9.6 

10.999 

14.93 

4  18.71 

15  46.1! 

1   8.61 

6  5:1  :J7.37  • 

6 

7    2   2.90 

3.66 

4-22  41  17.1 

16.0 

10.978 

-15.99 

+4  29.00 

15  46.12 

1   8.56 

6  57X3.93  ! 

7 

7    6   9.39 

10.18 

22  34  60.0 

58.8 

10963 

16.91 

4  38.93 

15  46.14 

1   8.51 

7    1  30.49  ' 

8 

7  10  15.50 

16.31 

22  28  19.4 

18.1 

10.946 

17.18 

4  48.48 

15  46.17 

1   8.46 

7    5  27.05 

9 

7  14  21.20 

22.03 

22  21  16.4 

14.0 

10.990 

18.15 

4  57.62 

15  46.20 

1   8.40 

7    9  2:5.61 

10 

7  18  26.47 

27.33 

22  13  48.3 

46.8 

10.911 

19.10 

6    6.34 

16  46.23 

1   8.34 

7  13  20.17 

II 

7  22  31.30 

32.18 

+22   5  58.2 

66.5 

10.199 

-90.06 

+5  14.61 

15  46.27 

1   8.28 

7  17  I6.7:< 

19 

7  26  35.67 

'36.57 

21  57  45.3 

43.5 

10.179 

90.09 

6  22.43 

15  46.31 

1   8.22 

7  21  i:).28 

13 

7  :W  39.57 

40.49 

21  49   9.8 

7.8 

10.159 

91.93 

5  29.76 

I5  46.:m 

1   8.15 

7  25   9  84 

14 

7  34  42.97 

43.91 

21  40  11.9 

9.8 

10.131 

99.86 

5:)6.60 

15  46.41 

1   8.09 

7  29   6.40 

16 

7  38  45.86 

46.82 

21  30  51.9 

49.6 

10.109 

93.78 

5  42.93 

15  46.47 

1   8.02 

7  33    2.96  ! 

16 

7  42  48.23 

49.21 

-1-21  21  10.0 

7.6 

10.097 

-94.60 

+5  48.75 

15  46.53 

1   7.95 

7  36  69.51  ; 

17 

7  46  50.07 

51.06 

21  11    6.4 

3.9 

i0.065 

95.00 

5  54.03 

15  46.60 

1   7.88 

7  40  56.07  ! 

18 

7  50  51.37 

52.37 

21    0  41.2 

38.6 

10.043 

96.49 

5  58.77 

15  46.67 

1   7.80 

7  44  52.63  , 

19 

7  54  52.13 

63.13 

20  49  54.8 

52.0 

10.080 

97.38 

6   2.96 

15  46.75 

1   7.72 

7  48  49.J8 

SO 

7  58  52.33 

53.34 

20  38  47.3 

44.4 

9.907 

98.94 

6   6.60 

16  46.83 

1   7.64 

7  52  45.74 

21 

8   2  51.97 

62.99 

4-20  27  19.1 

16.1 

0.973 

-^.10 

+6    9.68 

15  46.91 

1   7.56 

7  56  42.:i0 

22 

8   6  51.05 

52.08 

20  15  30.3 

27.2 

•  060 

99.96 

6  12.20 

15  46.99 

1   7.48 

8   0  38.86 

t23 

8  10  49.57 

50.60 

20    321.1 

17.9 

9996 

30.80 

6  14.16 

16  47.07 

1   7.40 

8    4:i.->.42 

24 

8  14  47.52 

48.55 

19  60  51.9 

48.6 

9.903 

31.63 

6  15.56 

15  47.16 

1   7.32 

8    8  31.97  : 

25 

8  18  44.90 

46.92 

19  37  62.9 

59.5 

9.879       39.44 1 

6  16.38 

15  47.25 

1   7.23 

8  12  28.5:) 

26 

8  22  41.70 

4272 

+19  24  54.3 

50.8 

0.896 

-X«.95 

+6  16.62 

15  47.34 

1   7.15 

8  I6  25.01»  i 

27 

8  26  37.92 

38.94 

19  1 1  26.3 

22.7 

9831 

34.05 

6  10.29 

15  47.44 

1   7.06 

8  20  21.64 

28 

8  30  33.57 

ai.59 

18  57  39.2 

35.6 

9.807 

34.85 

6  15.38 

15  47.54 

1   6.98 

8  24  18.20 

29 

8  34  28.64 

29.66 

18  43  33.3 

29.7 

0.783 

35.ff2 

6  13.89 

15  47.65 

1   6.89 

8  28  14.75 

30 

838  23.13 

24.14 

18  29   8.9 

5.2 

9.790 

36.30 

6  11.81 

15  47.76 

1   6.80 

8  32  11.31 

31 

8  42  17.02 

18.02 

4-1814  26.2 

22.4 

9.734 

-37.15 

+6   9.14 

15  47.88 

1   6.71 

8:UJ    7.87 

Ang.  1 

8  46  10.32 

11.31 

17  59  25.5 

21.7 

9.700 

37.90 

6    5.89 

15  48.00 

1   6.62 

8  40    4.43 

2 

8  50    3.03 

4.00 

17  44    7.1 

3.2 

9.604 

38.83 

6   2.04 

15  48.12 

1   6.54 

8  44    0.99 

3 

853  55.15 

56.10 

17  28  31.3 

27.4 

9.6S0 

30.34 

0  57. do 

15  48.25 

1   6.45 

8  47  57.54 

4 

8  57  46.67 

47.61 

17  12  38.4 

34.5 

9.634 

40.05 

5  52.56 

15  48.38 

1   6.36 

8  51  54.0<) 

5 

9    1  37.59 

38.52 

+16  56  28.7 

24.8 

9.610 

-40.75 

+5  46.93 

15  48.52 

1   6.27 

8  55  50.64 

6 

9    5  27.91 

28.82 

16  39  62.5 

58.6 

9.565 

41.43 

6  40.69 

15  48.67 

1   6.19 

8  59  47.20 

7 

9    9  17.63 

18.52 

16  23  20.1 

16.2 

9.960 

49.10 

5  33t84 

15  48.82 

1   6.10 

9    3  4X76 

1           » 

9  13    6.75 

7.6'> 

16   0  21.9 

18.1 

9.534 

49.75 

5  26.40 

15  48.97 

1   6.02 

9    7  40.:W 

!      » 

1 

9  16  55.27 

56.12 

15  49    8.2 

4.5 

9.500 

43.38 

5  18.36 

15  49.14 

1   5.93 

9  1 1  My.&i 

!          10 

9  20  43  20 

44.02 

+15  31  39.3 

35.6 

9.485 

-44.01 

+5   9.74 

15  49.31 

1   5.a5 

9  15:U.44 

<          It 

924:10  54 

31.33 

15  13  55.5 

51.8 

9.400 

44.63 

5    0.53 

15  49.48 

1   5.77 

9  19  21U>9 

12 

9  28  17.30 

18.06 

14  55  57.1 

53.5 

9.436 

45.93 

4  50.74 

15  49.65 

1    5.61) 

9  23  26.54 

13 

9  32   3.49 

4.22 

14  37  44.5 

41.0 

9.419 

45.»0 

4  40.37 

15  40.83 

1    5.61 

9  27  2:1.10 

'' 

9  35  49.11 

49.81 

14  19  18.1 

14.6 

9.380 

46.38 

4  29.44 

15  50.01 

1    5.53 

,9  31  19.65 

15 

9  39  34.18 

34  a') 

+  14   o:{8  0 

34.6 

9.306 

-46.0.'> 

+  1  17.95 

15  50.19 

1    5.15 

9  3:>  16.21 

16 

9  43  ld.71 

19.35 

+  13  4  i  44.6 

41.3 

9  344 

-47.50 

+4    5.9-2 

15  50.37 

1    5.37 

9  39  12.76 

NoTS.  -For  mean  timeiaterfmlof  fteuidiaaeter  ptiftaioK  men«li.ku,  Biibtmet  0*.10fk^m  the  sidereal Intarral. 
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SOLAK  EPHEMEIUS,  1891. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


Aug.  1 6 
17 
18 
19 
20 

21 

23 
24 
25 

26 
27 
28 
29 
30 

31 
Sept  1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
U 

15 
16 
17 
18 
19 

20 
21 
22 
2:) 
24 

25 
26 
27 
28 
29 

30 
31 


Apparent  Bight 
Aacenaion. 


KeanNoon. 


h    m     a 
9  43  18.71 

9  47    2.71 

9  50  46.19 

9  54  29.17 

9  58  11.67 

0  1  53.70 
0  5  35.28 
0  9  16.43 
0  12  57.16 
0  16  37.47 

0  20  17.40 
0  23  56.96 
0  27  36.17 
0  31  15.03 
0  34  53.56 

0  38  31.78 
0  42  9.69 
0  45  47.31 
0  49  24.66 
0  53    1.76 

0  56  38.61 

1  0  15.22 
1  3  51.62 
I  7  27.82 
1  II    3.83 

I  14  39.67 
I  18  15.37 
I  21  50.94 
1  25  26.40 
1  29    1.78 

I  32  37.09 
1  36  12.36 
I  39  47.61 
I  43  22.86 
I  46  58.14 

1  50  33.48 
I  54    8.90 

1  57  44.42 

2  I  20.0<) 
2    4  55.85 

2  8  31.79 
2  12  7.92 
2  15  44.27 
2  19  20.84 
2^22  57.6e 

2  26  34.74 
2  30  12.11 


App. 
Noon. 


8 

19.35 
3.32 
46.76 
29.70 
12.16 

54.15 
35.70 
16.81 
57.r)0 
37.77 

17.65 
57.17 
:U>.33 
15.15 
5.{.64 

31.81 

9.67 

47.25 

24.55 

1.60 

38.40 
14.96 
51.31 
27.46 
3.42 

39.21 
14.86 
50.38 
25.78 
1.11 

36.37 
11.59 
46.78 
21.98 
67.21 

32.50 
7.86 
43.33 
18.91 
54.64 

30.53 
6.61 
42.91 
19.43 
56.19 

33.22 

10.54 


Apparent 
Declination. 

ilourly 
Motion. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

O         t      10 

it 

a 

•1-13  41  44.6 

41.3 

9.344 

-47.50 

13  22  38.2 

35.0 

9.333 

48.03 

13    3  19.2 

16.2 

9.3(h? 

48.55 

12  43  47.8 

44.9 

9.389 

49.06 

12  24    4.3 

1.6 

9.S0S 

49.55 

-hi  2    4    9.0 

6.5 

9.943 

-60.04 

1 1  43  62.2 

59.9 

9.234 

50.59 

11  23  44.3 

42.2 

9.906 

50.98 

11    3  15.5 

13.6 

9.188 

51.49 

10  42  36.1 

34.4 

9.1  TO 

51.86 

+  10  21  46.4 

44.9 

9.156 

^59.98 

10    0  46.6 

45.3 

9.141 

59.69 

9  39  37.2 

36.2 

9.196 

53.06 

9  18  18.5 

17.8 

9.119 

63.46 

8  56  50.8 

50.4 

9.099 

53.84 

+  8  35  14.3 

14.2 

9.086 

-54.19 

8  13  29.4 

29.6 

9.073 

54.53 

7  51  :)6.5 

37.0 

9.069 

54.86 

7  29  36.0 

36.8 

9.051 

55.17 

7    7  28.1 

29.2 

9.040 

55.47 

1-6  45  13.2 

14.6 

9.030 

-55.76 

6  22  51.6 

53.3 

9.091 

56.03 

6    0  23.8 

25.8 

9.019 

56.98 

5  37  50.1 

52.4 

9004 

56.59 

5  15  10.8 

13.5 

8.997 

56.74 

+  4  52  26.3 

29.3 

8.991 

-56.95 

4  29  36.9 

40.2 

8.985 

57.15 

4    6  42.9 

46.5 

8.980 

57.34 

3  43  44.6 

48.6 

8.976 

57.50 

3  20  42.4 

46.8 

8.973 

57.66 

-»-  2  57  36.7 

41.4 

8.971 

-57.81 

2  34  27.7 

32.7 

8.970 

57.94 

2  1 1  15.7 

21.1 

8.970 

58.05 

148    1.0 

6.8 

8.ro 

58.16 

1  24  44.1 

50.2 

8.979 

58.95 

+  1     1  2d.l 

31.5 

8.975 

-58.39 

0  38    4.4 

11.2 

8.978 

58.39 

•f  0  14  42.3 

49.4 

6.989 

58.45 

-  0    841.0 

33.5 

8.967 

58.49 

0  31  65.0 

57.2 

8.994 

58.51 

-  0  55  29.4 

21.2 

9.009 

^58.59 

t  18  53.9 

45.4 

9.010 

56.59 

1  42  18.2 

9.3 

9.019 

58.50 

2   641.9 

32.7 

9.099 

58.47 

2  28  64.7 

55.3 

9.039 

56.49 

-  2  62  20.2 

16.4 

9.060 

-56.36 

-  3  15  46.0 

35.9 

9063 

-r*.98 

Eanatlon 
of  Time 

for 

Apparent 

jNoon. 


Semi- 
diameter 

at 
Apparent 

Aoon. 


m     8 
+  4    5.92 

3  53.36 

3  40.29 

3  26.72 

3  12.67 

•f  2  58.15 
2  43.17 
2  27.76 
2  11.93 
I  55.70 

+  I  39.07 
1  22.07 
I  4.73 
0  47.05 
0  29.04 

-»-  0  10.70 

-  0  7.94 
0  26.87 

0  46.07 

1  5.53 

-  1  25.23 

1  45.16 

2  5.31 
2  25.66 

2  46.20 

-  3    6.90 

3  27.75 

3  48.74 

4  9.82 

4  30.99 

-  4  52.22 

5  13.50 
5  34.80 

5  56.09 

6  17.36 

-  6  38.57 

6  59.70 

7  20.74 

7  41.65 

8  2.41 

-  6  23.00 

8  43.42 

9  3.62 
9  23.60 
9  43.33 

-10    2.80 

-10  2 1. DO 


Sidereal 

Time  of 

Semid. 

Paaaing 

Meridf 


15  50..37 

II 

15  50.56 

15  50.75 

15  50.94 

1551.13 

15  51.32 

15  51.52 

15  51.72 

15  51.92 

15  52.12 

15  52.33 

15  52  54 

15  52  75 

15,')2.97. 

15  53.19 

15  53.41 

15  53.64 

16  53.87 

15  54.10 

15  54.34 

15  54.58 

15  54.82 

15  55.07 

15  55.32 

15  55.58 

15  55.84 

15  56.10 

15  56.36 

15  56.62 

15  56.88 

15  57.15 

15  57.41 

15  57.67 

15  57.93 

15  58.20 

15  58.46 

16  58.73 

15  58.99 

15  59.26 

15  59.52 

15  59.79 

16    0.06 

16    0.33 

16    0.60 

16    0.87 

16    1.14 

16    1.41 

a 
5.37 

5.29 

5.22 

5.15 

5.08 

6.02 
4.96 
4.89 

4.ai 

4.77 

4.71 
4.65 
4.60 
4.55 
4.50 

4.45 
4.40 
4.35 
4.31 
4.27 

4.24 
4.21 
4.18 
4.16 
4.14 

4.12 
4.10 
4.08 
4.07 
4.06 

4.05 
4.05 
4.05 
4.05 
4.06 

4.07 
4.08 
4.09 
4.11 
4.13 

4.15 
4.18 
4.21 
4.24 
4.28 

4.32 
4. .36 


Sidereal 

Time 

of 


Koon. 


h  m  ■ 
9  39  12.76 
9  43  9.32 
9  47  5.87 
9  51  2.43 
9  64  58.98  > 

9  58  55.53 
0  2  52.09 
0  6  48.65 
0  10  45.20 
0  14  41.76 

0  18  38.31 
0  22  34.87 
0  26  31.42 
0  :M)  27.97 
0  34  24..52 

0  3821.08 
0  42  17.64 
0  46  14.19 
0  60  10.74 
0  64    7.30 

0  68  3.85 

1  9  0.40 
1  6  56.95 
I  9  63.51 
1  13  60.07 

I  17  46.62 
1  21  43.17 
I  25  39.73 
I  29  36.28 
1  33  32.83 

1  37  29.38 
1  4 1  25.94 
I  45  22.49 
I  49  19.04 
1  63  16.60 

1  57  12.15 

2  I  8.71 
2  6  5.26 
2  9  1.81 
2  12  58.37 

2  16  64.92 
2  20  61.47 
2  24  48.02 
2  28  44.67 
23241.13 

2  36  37.68 
2  40  34.2:1 


Kors.--Kor  mean  time  interval  of  nomidiamater  psiaainf^  merii'lan,  tiubtraot  0M8  from  thealdereal  intenral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date 

Appttnni  Sight 
▲loeiuloB. 

Appereat 
DeeliDaMon. 

Honrly 
Motion. 

Bqaatioii 

of  Time 

for 

Semi'* 
dlttneter 

Sideiva] 
Time  of 
Semid. 
PMsing 
HeridT 

Sidereal 
Time 

A^ninv* 

MeMilfooiL 

App. 

MoftnlTooii. 

App. 
Xocui. 

Biffht 
Aecen. 

DeeU. 

of 
Ifean 

KOOD. 

Oct.    1 

h   m    ■ 
12  30  12.11 

10.54 

O        4       M 

-  3  15  46.0 

35.9 

• 
9.063 

-58.98 

m     ■ 
-10  21.99 

16    1.41 

m    ■ 
1   4.36 

h   ni     s 
12  40  34.23 

2 

12  33  49.77 

48.15 

3  3863.7 

53.3 

9.079 

56.18 

10  40.88 

16    1.68 

1   4.40 

12  44  30.79 

3 

12  37  27.75 

26.08 

4    2  19.0 

8.3 

9.069 

58.07 

10  59.45 

16    1.96 

1  4.45 

12  48  27.31 

4 

12  41    6.05 

4.33 

4  2531.4 

20.5 

9.103 

57.95 

11  17.70 

16   2.25 

1   4.50 

12  52  23.90, 

5 

12  44  44.70 

42.93 

4  48  40.6 

99.5 

9.118 

57.81 

1 1  35.60 

16   2.53 

1   4.55 

12  5C  20.45  1 

6 

12  4823.72 

21.90 

-BII46.9 

34.8 

9.l» 

-47.65 

-1153.14 

16   2.81 

1   4.61 

13    0  17.00 

7 

1252   3.11 

1.25 

634  47.8 

36.2 

9.190 

57«47 

12  10.30 

16   3.09 

1  4.67 

13   4  13.55 

8 

12  55  42.91 

41.00 

6  67  45.0 

33.2 

9.167 

57  J8 

12  27.06 

16   3.38 

1   4.73 

13  8  10.11 ; 

9 

12  59  23.12 

21.17 

69037.4 

95.4 

9.185 

57.07 

12  43.40 

16   3.(U1 

1   4.80 

13  12   6.66 

10 

13   3   3.77 

1.78 

6  43  94.6 

19.4 

9.908 

66.85 

1259.31 

16   3.94 

1  4.87 

13  16   3.22 

11 

13   6  44.88 

42.84 

-7  666.3 

53J) 

9Jn 

-66.00 

-13  14.76 

16   4.22 

1   4.94 

1319  59.77 

12 

13  10  26.46 

24.37 

7  2842.0 

99.4 

9.Mi 

56.06 

13  29.73 

16   4.60 

1   5.01 

13  23  56.33 

13 

13  14    8.53 

6.40 

76071.5 

58.7 

9.904 

56.09 

13  44.21 

16   4.78 

1   5.09 

13  27  52.88 

H 

13  17  51.11 

4a94 

8  1334.3 

91.4 

9.006 

55.81 

13  58.18 

16   5.06 

1   5.17 

13  31  49.43 

15 

13  2134.23 

32.02 

835  60.2 

37.2 

9.908 

56J0 

14  11.62 

16   5.34 

1   5.25 

13  35  45.98 

16 

13  25  17.90 

15.65 

-857  58.7 

45.6 

9.330 

-«.19 

-14  24.50 

16   5.62 

1  5.33 

13  39  42.53 

17 

13  2862.16 

60.87 

010  59.4 

46.2 

9.8B6 

54.86 

14  36.81 

16   5.89 

1   5.42 

13  43  39.09 

18 

13  32  47.01 

44.68 

04169.1 

38.8 

9.309 

54.58 

14  48.62 

16   6.16 

1   5.51 

13  47  35.65 

19 

13  36  32.47 

80.11 

10   336.4 

93.0 

9.408 

54.16 

14  59.62 

16   6.43 

1   5.60 

13  5132.20 

20 

I3  40I&67 

16.17 

10  24  71^ 

6&3 

9.430 

58.79 

15  10.08 

16   6.70 

• 

1   5.69 

13  5528.76, 

91 

13  44    5.33 

9.90 

-10  46  38.0 

94.4 

9.463 

-58.39 

-15  10.88 

16   6.96 

1   5.79 

13  59  25.31 

22 

13  47  52.77 

50.31 

11    7  54.7 

41.0 

9.491 

50.99 

15  29.00 

16   7.23 

1  5.89 

14    321.87 

23 

13  51  40.91 

38.42 

112861.6 

47.8 

9.090 

59.57 

15  37.43 

16   7.49 

1   5.99 

14    7  18.42 

24 

13  55  29.75 

27.24 

1140  68.1 

44.4 

9.000 

59.14 

1545.15 

16    7.75 

1  6.09 

14  It  I4.<)ti 

25 

13  50  19.31 

16.78 

12  10  43.0 

30.2 

9.090 

51.69 

15  52.15 

16   8.01 

1  6.19 

14  15  11.53; 

26 

14    3   9.62 

7.06 

-12  31  18.6 

4.9 

9  619 

-51.91 

-15  58.40 

16   8.26 

1   6.29 

14  19   8.01)! 

27 

14   6  60.69 

58.10 

12  5141.9 

28.2 

9.044 

50.79 

16   3.90 

16   8.51 

1  6.40 

14  23    4.64  ' 

28 

14  10  52.51 

49.91 

13  1153.2 

39.7 

9.676 

50.91 

16   8.64 

16   8.76 

1   6.51 

14  27    1.20 

29 

14  14  45.11 

42.49 

133159.2 

38.8 

0.706 

49.68 

16  12.60 

16   0.01 

1   6.62 

14  30  57.75' 

30 

14  18  38.49 

35.85 

13  5138.4 

25.1 

9.741 

49  14 

16  15.79 

16    9.26 

1   6.73 

l4  34  54.:io! 

31 

14  22  32.66 

30.00 

-14  1071.4 

58.2 

9.774 

-48.58 

-16  18.19 

16   9.51 

1   6.84 

14  38  50.86: 

Nor.   1 

14  26  27.62 

24.94 

14  30  30.8 

17.7 

9.807 

48.01 

16  19.79 

16   9.76 

1  6.95 

14  42  47.42; 

2 

1130  23.38 

20.69 

14  40  36.2 

23.2 

9.941 

47.49 

16  20.59 

16  10.01 

1   7.07 

14  46  43.97 

3 

14  34  19.95 

17.25 

15   827.1 

14.3 

9.874 

48.81 

10  20.58 

16  10.26 

1  7.19 

14  50  40.52' 

4 

14  38  17.33 

14.62 

15  2663.0 

50.4 

9.908 

46.17 

16  19.77 

16  10.51 

1   7.31 

14  54  37.08  i 

5 

14  42  15.52 

12.81 

-15  4523.6 

11.2 

9.941 

-45.53 

-16  18.14 

16  10.76 

1  7.43 

14  58  33.64 

6 

14  4614.53 

11.81 

16   328.4 

16.2 

9.976 

44.86 

16  15.70 

16  11.00 

1  7.55 

15   2  30.19 

7 

14  50  14.36 

11.64 

16  21  17.0 

5.0 

10.090 

44.18 

16  12.44 

16  11.24 

1   7.67 

15   6  26.74 

8 

14  54  15.01 

12.29 

16  3849.0 

37.2 

10.044 

43.48 

16   8.35 

16  11.48 

1   7.79 

15  10  23.30 

0 

14  58  16.49 

13.77 

16  5564.0 

52.5 

10.978 

49.76 

16   3.43 

16  11.72 

1   7.91 

15  14  19.86 

10 

15   2  18.80 

16.09 

-17  1261.6 

50.4 

10.113 

-49.03 

-15  57.68 

16  11.96 

1   8.03 

15  18  16.41 

II 

15   6  21.04 

19.24 

17  2941.3 

30.4 

10.147 

41.98 

1551.10 

16  12.19 

1   8.15 

15  22  12.97 

12 

15  10  25.91 

23.22 

17  45  62.9 

52.3 

10.189 

40.51 

15  43.69 

16  12.41 

1   8.27 

15  26   9.52, 

13 

15  14  30.72 

28.04 

18    165.9 

55.6 

19.917 

30.78 

15  35.45 

16  12.63 

1   8.39 

15  30   6.08 

14 

15  1836.36 

33.70 

18  17  50.0 

40.0 

10.950 

38.03 

15  26.38 

16  12.85 

1   8.51 

15  34    2.64 

15 

15  22  4^84 

40.20 

-18  33  14.8 

5.1 

10.987 

-38.11 

-15  16.47 

16  n.06 

1   8.62 

15  37  59.20 

16 

15  26  50.16 

47.56 

-18  48  19.9 

10.6 

\o.7sa 

-37.W 

-15    5.71 

IG  13.27 

1   8.73 

15  41  55.76 

XoTR.— For  meen  time  taterral  of  «emUllAtnuler  p.u  tins  laeridiaii.  aubtrart  0*.18  from  theelderee)  Interrsl. 
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SOLAR  EPHEMElllS,  1891. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Appftrent  Right 
Afloension. 

Apparent 
Deolination. 

Hourly 
Motion. 

Sanation 
of  Time 

for 

Apparent 

lioon. 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Time  of 

Semid. 
Paaaing 

Herid: 

Sidereal 

Time 

of 

Noon. 

Mean  Noon. 

App. 
Noon. 

MaanXoon. 

App. 
Noon. 

Right 
Aaden. 

Decli- 
nation. 

Nov.  16 

h    m    a 
15  26  50.16 

47.55 

o      #    w 

-18  48  19.9 

10.6 

B 

10.3» 

It 
-37.98 

m     • 
-15    5.71 

16i:i27 

m   a 
1    8.73 

h  m     a 
15  41  55.76 

17 

15  30  58.32 

55.74 

19    2  64.0 

55.9 

10.357 

36.44 

14  54.11 

16  1.3.47 

1    8.85 

15  45  52.31 

18 

15  35   7.32 

4.77 

19  17  29.5 

20.8 

10  983 

35.98 

14  41.67 

16  13.67 

1    8.96 

15  49  48.86 

19 

15  30  17.16 

1464 

19  3133.4 

25.0 

10.497 

34.71 

14  28.40 

16  i:).87 

1    9.08 

15  5:)  45.42 

90 

15  43  27.8:) 

25.34 

19  45  16.2 

8.1 

10.461 

33.83 

14  14.30 

16  14.07 

1    9.19 

15  67  41.98 

21 

15  47  39.31 

36.86 

-19  58  37.4 

29.7 

10.495 

-39.93 

-13  59.37 

16  14.26 

1    9.30 

16    1  38.53 

22 

1551  51.62 

49.21 

20  1136.8 

29.5 

10.990 

39.01 

13  43.62 

16  14.44 

1    9.41 

16   5:)5.09 

23 

15  56    4.74 

2.37 

20  24  14.0 

7.1 

10.803 

31.08 

13  27.06 

16  14.62 

1    9.52 

16   9  31.65 

24 

16    0  18.66 

16.33 

20  36  28.8 

22.3 

iO.S06 

30.13 

13   9.71 

16  14.79 

1    9.63 

16  13  28.21 

25 

16   4  33.36 

31.08 

20  48  20.7 

14.6 

10.089 

99.17 

12  51.57 

16  14.96 

1    9.74 

16  17  24.77 

26 

16   8  48.83 

46.60 

-20  59  49.4 

43.6 

10.000 

Hn.90 

-12  32.66 

16  15.13 

1   9.84 

16  21  21.33 

27 

16  13   5.05 

2.87 

21  10  54.4 

48.9 

10.091 

97.91 

12  13.00 

16  15.29 

1    9.94 

1625  17.88  ' 

28 

16  17  21.99 

.19.87 

21  21  :)5.5 

30.4 

10.791 

96.91 

11  52.61 

16  15.45 

1  10.04 

16  29  14.44 

29 

16  21  :».65 

37.58 

21  31  52.4 

47.6 

10.750 

95.19 

II  31.51 

16  15.61 

1  10.13 

16  3:)  11.00 

30 

16  25  58.01 

66.00 

21  41  44.7 

40.2 

10.779 

94.16 

11    9.71 

16  15.77 

1  10.22 

IG:)7    7.55 

Deo.   1 

16  30  17.03 

15.08 

-21  51  12.1 

8.0 

10.800 

-93.19 

-10  47.25 

16  15.92 

1  10.31 

1641    4.11 

2 

16  34  36.68 

34.79 

22   0  14.3 

10.5 

10.831 

99.07 

10  24.16 

16  16.07 

1  10.40 

16  45    0.67 

3 

16  38  56.94 

55.12 

22   8  51.0 

47.5 

10.856 

91.00 

10    0.46 

16  16.22 

1  10.48 

16  48  57.23 

4 

16  43  17.78 

16.03 

22  16  62.0 

58.8 

10.880 

19.99 

9:J6.17 

16  16.36 

1  10.56 

16  52  53.79 

5 

16  47  39.19 

37.51 

J22  24  46.9 

44.1 

10.903 

18.83 

9  11.31 

16  16.50 

1  10.64 

• 

16  56  50.:)5 

6 

1651  61.12 

59.52 

-22  32   5.5 

3.0 

10.994 

-17.73 

-  8  45.93 

16  16.64 

1  10.71 

17    0  46.90 

7 

16  56  23.54 

22.02 

22 :«  57.7 

55.5 

10.944 

16.69 

8  20.06 

16  16.77 

1  10.78 

17   4  43.46 

8 

17    0  46.44 

45.00 

22  45  23.3 

91.3 

10  963 

19.90 

7  5:i72 

16  16.90 

r  10.84 

17    8  40.02 

9 

17    5   9.78 

8.42 

22  51  22.0 

20.2 

10.981 

14.38 

7  26.93 

16  17.03 

1  10.90 

17  12  36.58 

10 

17   9  33.5:1 

32.25 

22  56  53.5 

52.0 

10.997 

13.95 

6  59.73 

16  17.15 

1  10.96 

17  16  33.13 

11 

17  13  57.67 

56.47 

-23    1  67.7 

56.4 

11.019 

-19.11 

-  6:^2.15 

16  17.26 

1  11.01 

17  20  29.69 

12 

17  1822.16 

21.05 

23   6  34.5 

33.4 

11.090 

10.97 

6    4.21 

16  17.37 

1  11.06 

17  24  26.25 

IS 

17  22  46.99 

45.96 

23  10  43.8 

42.9 

11.040 

9.S 

5  35.93 

16  17.47 

1  11.11 

17  28  22.81 

14 

17  27  12.12 

11.17 

23  14  25.4 

24.7 

11.099 

8.66 

• 

5    7.36 

16  17.57 

1  11.15 

17  32  19.37 

1 

15 

17  31  37.51 

36.65 

23  17  39.3 

38.7 

11.063 

7.49 

4:)8.50 

16  17.66 

1  11.19 

17  36  15.93 

16 

17  36    3.16 

2.39 

-23  20  25.3 

24.8 

) 1.073 

-6.38 

-  4    9.40 

16  17.75 

1  11.22 

17  40  12.49 

17 

17  40  29.03 

28.:i5 

23  22  43.3 

42.9 

11.081 

5.15 

3  40.09 

16  17.82 

1  11.24 

17  44    9.05 

18 

17  44  55.08 

54.49 

23  24  33.2 

32.9 

11.088 

3.99 

3  10.58 

16  17.89 

1  11.26 

17  48   5.60 

19 

17  49  21.29 

20.79 

23  25  55.0 

54.7 

11.004 

9.89 

2  40.92 

16  17.96 

1  11.28 

17  59   9.16 

20 

17  53  47.62 

47.21 

23  29  48.6 

48.4 

11.100 

1.69 

2  11.14 

16  18.02 

1  11.29 

17  55  58.72 

21 

17  58  14.06 

13.74 

-23  27  14.0 

13.9 

11.103 

-  0.48 

-  1  41.25 

16  18.08 

1  11.30 

17  59  55.28 

22 

18   2  40.56 

40.34 

23  27  11.2 

11.2 

11.109 

+  0.70 

1  11.30 

16  18.13 

1  11.30 

18   3  51.84 

23 

18   7    7.09 

6.96 

23  26  40.1 

40.1 

11.106 

1.88 

041.31 

16  18.17 

1  11.30 

18    7  48.40 

84 

18  11  33.62 

33.58 

23  25  40.7 

40.7 

11.105 

3.06 

-  0  11.34 

16  18.21 

1  11.29 

18  1 1  44.96 

1          25 

18  16   0.11 

0.16 

23  24  13.0 

13.0 

11.109 

4.94 

+  0  18.60 

16  18.25 

1  11.28 

18  16  41.52 

26 

18  20  26.52 

26.67 

-23  22  17.1 

17.0 

11.098 

•1-  5.49 

+  0  48.47 

16  16.28 

1  11.27 

18  19  3a07 

27 

18  24  52.82 

53.06 

23  19  53.1 

52.9 

11.093 

6.59 

1  18.22 

16  18.30 

1  11.25 

18  23  34.63 

2d 

18  29  18.98 

19.31 

23  17   0.9 

0.7 

11.086 

7.76 

1  47.8:1 

16  18.32 

M1.22 

18  27  31.19 

29 

18  33  44.96 

45.38 

23  13  40.7 

40.4 

11.078 

6.99 

2  17.26 

16  18.34 

1  11.19 

18  31  97.75 

30 

18  38  10.71 

11.22 

23   9  52.5 

52. 1 

11.008 

10.09 

2  46.46 

16  18.35 

1  11.16 

18  35  24.31  ! 

1 

31 

18  42  36.20 

36  80 

-23    5  :W  4 

3r>.i) 

11.096 

4-11.35 

+  3  15.40 

16  18.36 

1  11.12 

18  39  90.87 

.W 

18  47    l.:W 

2.0H 

-23    0  52.6 

51.9 

11.043 

+  19.41 

+  3  14.04 

16  I8.:«7 

1  11.08 

18  43  17.42 

tfoTB.— >For  mean  time  interval  of  ko  nulMimeter  paaalnic  moritlinn,  muIh  r.u'.i  0*.ltt  from  the  sidereal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

Date. 

Mean  Time 

of 

Transit. 

Difllfor 
IHonr 

of 
Lonjr, 

Bl«ht 

Atocniion 

of 

Ceutrew 

Difllfor 
iHour 

of 
Long. 

Q«ooentrio 

Declination 

of 

Con  Ire. 

Difllfor 
iHoui 

of 
Long. 

Sid.  Time 
ofSemid. 

Paaain}; 
Moridiau  , 

Oeooeotric 

Semi- 
diameter. 

Equatorial 

Horiaontal 

ParaUaT. 

1 
Briffht      ! 

Jan.    1 

h     m 
17  24.13 

m 

i.an 

h  m     ■ 
1211  13.99 

a 
111.73 

0      t       n 

4-  4  1431.1 

-779  7 

a 
61.56 

14  5:).2 

54'3L3 

II.     s. 

1           8 

18    4.95 

1.710 

1256   6.54 

113.13 

-  1    2  41.4 

-609.9 

61.84 

15    I.I 

55    0.5 

II.     s. 

,            3 

18  46.91 

1.788 

13  42   7.47 

117.47 

-  6  24  21.0 

-601.7 

62.99 

15  11.9 

55  39.7 

II.     s.' 

1 

i 

19  31.21 

1.919 

14  3029.:):) 

194.66 

-113853.8 

-766.1 

65.15 

15  25.1 

56  28.3 

H.      S. 

5 

20  19.07 

9.064 

152225.24 

136.97 

-16  3120.2 

-667.7 

67.82 

15  40.1 

57  23.5 

II.      S. 

6 

21   11.51 

9.981 

16  1857.01 

147.50 

-20  4 1  33.7 

-669.9 

70.90 

15  55.8 

58  21.2 

11.      S. 

7 

22    8.98 

9.485 

1720:)0.91 

158.89 

-2:)  44  33.8 

-3501 

73.85 

16  10.9 

B9  16.6 

11.      S. 

8 

23  10.77 

9.6» 

182625.36 

168.63 

-25  14    0.0 

-  87.3 

75.89 

16  23.7 

60    3.6 

11.  N. 

10 

0  14.8:) 

9.878 

19  34  35.88 

170.79 

-24  50  35.9 

4906.9 

76.:)9 

16  32.7 

60  36.7 

1.      N. 

11 

1   18.:K) 

9.085 

20  4^10.91 

165.95 

-22  :)0  58.6 

468.5 

75.25 

• 

16  36.8 

60  51.7 

I.          S. 

12 

2  18.79 

9.438 

21  46  46.70 

156.60 

-18  30  10.3 

4-706.5 

7:).04 

16  3.5.6 

60  47.5 

I.          S. 

13 

3  15.22 

9.907 

2-^47  18.81 

146.48 

-13  15  26.2 

653.3 

70.70 

I6:)0.0 

60  26.9 

I.          S. 

U 

4    7.82 

9.195 

2  { 43  59.6!) 

137.63 

-  7  17    9.2 

896.6 

68.44 

16  20.8 

59  52.9 

I.          S. 

1 

1           15 

4  57.57 

9.026 

0  :)7  47.00 

131.68 

-  1    246.1 

836.4 

66.99 

16    9.2 

.59  10.7 

I.        s.- 

16 

5  45.59 

1.965 

129  55.04 

198  J9 

+  5   5   6.9 

895.7 

06.34 

15  56.9 

58  25.3 

I.         s. 

1 

17 

6  33.21 

1.898 

221  36.53 

198.58 

•(•lO  48  12.0 

4613.0 

6t?.42 

15  44.6 

57  39.9 

1 

I.        s. 

18 

7  21.40 

9.831 

3  13  52.31 

133.04 

15  51    1.7 

695.0 

67,02 

I5:)2.9 

56  57.2 

1.        s.' 

19 

8  10.83 

9.081 

4    7  23.l(i 

135.64 

I9.'>9.'>8.1 

544.5 

67.91 

15  22.5 

56  18.9 

I.         s.' 

20 

9     1.72 

9.146 

5   221.39 

139.05 

23   3   4.3 

366.8 

68.72 

15  13.2 

55  44.9 

I.        s. 

21 

9  53.70 

9.177 

5  58  2^.:i7 

140.66 

24  51    5.7 

4171.0 

09.11 

15    5.3 

55  1.5.7 

L      N.    ' 

22 

10  45.91 

9.164 

6  54  42.94 

140.06 

4-25  1911.0 

-98.7 

68.84 

14  58.5 

54  51.0 

I.      N. 

23 

II  37.23 

9.185 

750   7.10 

136.46 

24  28  15.5 

-990.0 

67.90 

14.5:).! 

54  31.0 

I.      N. 

24 

12  26.67 

9.019 

8  43  38.44 

130.88 

22  24  55.0 

-390.3 

66.42 

14  48.8 

54  15.1 

11.  N. 

25 

13  13.68 

1.905 

9  34  42.91 

194.38 

19  19  50.6 

-596.9 

64.75 

14  45.8 

54    4.2 

11.      S. 

26 

13  58.17 

1.606 

10  23  10.25 

1 18.47 

15  25  31.9 

-636.6 

6:).  18 

14  44.4 

.53  58.9 

II.      S. 

] 

27 

14  40.53 

1.798 

II    941.56 

119.08 

410  54  2:1.6 

-714.9 

61.97 

14  44.7 

54    0.1 

II.      S. 

1 

28 

15  21.44 

1.666 

II54:)9.I4 

111.97 

5  57  48.4 

-764.6 

6 1.2:) 

14  47.1 

54    8.8 

II.      S. 

29 

16     1.75 

1.661 

12  39    1.23 

110.99 

4  0  46   2.9 

-790.4 

61.26 

14  51.7 

54  25.8 

11.     s. 

30 

16  42.47 

1.790 

1323  47.76 

113.35 

-  4  31  10.3 

-791.8 

62.00 

14  58.9 

54  52.3 

II.      S.' 

31 

17  24.70 

1.807 

14  10  4.8:) 

116.56 

-  9  43  39.1 

-765.1 

63.48 

15   8.7 

55  28.6 

II.     s. 

1 

Feb.    1 

18    5).59 

1.040 

14  59   2.38 

196.74 

-14  39  17.9 

-706.1 

65.72 

15  21.3 

56  14.5 

II.     s. 

2 

18  58.29 

9.190 

155148.49 

137.65 

-19  234.4 

-601.6 

68.53 

15  36.0 

57    8.5 

II.     s. 

3 

19  51.64 

9.387 

1649  15.36 

149.67 

-22  3:)  25.7 

'441.6 

71.59 

15  52.3 

58   8.1 

u.    s. 

4 

20  49.86 

9.517 

175134.13 

161.99 

-24  47  56.4 

-910.6 

74.:)3 

16   8.8 

59    9.0 

II.  N. 

5 

21  51.93 

9.636 

1857  45.39 

166.60 

-25  22  35.2 

4-M.I 

76.01 

16  24.1 

60   5.3 

11.  N. 

6 

22  55.70 

9.653 

20   5  38.:)8 

160.47 

-24    222.2 

4^43.1 

76.16 

16  36.4 

60  50.4 

11.  N. 

7 

2:1  58.50 

9.r45 

21  I233.:)5 

164.16 

-20  48  32.9 

613.5 

74.86 

16  43.9 

61  17.9 

11.  .N. 

9 

0  58.36 

9.419 

22  10  31.21 

155.41 

-15  59  47.9 

616.3 

72.75 

16  45.6 

61  24.0 

1.      N.     ' 

10 

1  54.56 

9.988 

23  1649.48 

146.38 

-10   554.7 

936.9 

70.56 

1641.3 

61    8.3 

1.          S. 

II 

2  47.51 

9.151 

0  1351.47 

138.98 

-  3  3921.9 

961.4 

68.83 

1631.9 

60  33.9 

1.          S. 

13 

3  38.17 

9.079 

t    8  36.08 

134.97 

4-  2  50  13.9 

4956.6 

67.79 

16  IH.8 

59  45.8 

I.          S. 

13 

4  27.69 

9.065 

2  212.02 

133.48 

85847.5 

876.3 

67.45 

16  :).7 

^"4  50.5 

I.          S. 

14 

5  17.11 

9.071 

25541.77 

134.33 

14  27  10.H 

757.5 

67.72 

15  48.3 

57  53.6 

1.          S 

15 

6    7.18 

9.106      3  49  50.93 

136.50 

1:1   0  21.2 

603.5 

t>8.32 

15  33.:) 

56  .VJ.2 

I.          S. 

16 

6  58.25 

9.146     4  45    0.15 

133.10    +2ii<»  3  l.'.ll  4493.9 1 

(^8.91 

15  19.9 

56    9.5 

I.          S. 

25 


386 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Datft 

Mean  Time 

of 

Transit. 

DifCfor 
IHoar 

of 
Long. 

Kigbt 

Aaoension 

of 

Centre. 

Diff.tor 
iHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Brlsht 
LiniDs. 

h    m 

m 

h   m     8 

8 

O        /        H 

II 

8 

/       n 

/     */ 

Feb.  16 

6  58.25 

9.M8 

4  45   0.15 

139.10 

+22  26  33.9 

+493.9 

68.91 

15  19.9 

56    9.5 

I.         s. 

17 

7  50.16 

9.173 

5  40  59.73 

140.56 

24  37  17.7 

997.7 

69.27 

15    9.2 

55  30.2 

I.        s. 

IB 

8  42.27 

9.ie9 

637  11.26 

139  95 

85  28   4.9 

+  96.3 

69.06 

15    0.2 

54  57.2 

1.      N. 

19 

9  33.65 

9.119 

7  32  39.02 

136.93 

24  5S>I7.0 

-167.9 

68.22 

14  53.5 

54  32.0 

I.      N. 

20 

10  23.40 

9.099 

8  26  28.81 

131.94 

23  16  12.6 

-343.3 

66.64 

14  48.5 

54  13.9 

I.      N. 

21 

M   10.92 

1.930 

9  18   4.41 

195.96 

+20  28   5.8 

-499.1 

65.20 

14  45.3 

54    2.3 

I.      N. 

82 

U  56.04 

1.839 

10   7  15.63 

190.09 

16  46  26.7 

-610.8 

63.59 

14  43.8 

53  56.9 

1.     N. 

23 

12  39.00 

1.7&9 

10  54  16.62 

115.93 

12  23  25.6 

-699.3 

62.26 

14  43.8 

53  56.8 

11.  N. 

24 

13  20.33 

1.698 

1139  39.71 

119.01 

7  30  53.5 

-758.8 

61.38 

14  45.3 

54    2.1 

11.      S. 

25 

14    0.76 

1.677 

12  24    9.16 

110.78 

• 

+  2  20   2.8 

-791.1 

61.09 

*14  48.3 

54  13.3 

II.      S. 

26 

14  41.18 

1.606 

13   8  37.06 

111.91 

-  2  58  27.5 

-797.1 

61.44 

14  53.0 

54  30.8 

11.      S. 

27 

15  22.52 

1.756 

13  54    0.80 

115.51 

-  8  13  52.2 

-775.3 

62.55 

14  59.7 

54  55.1 

II.      S. 

28 

16    5.80 

1.866 

144121.50 

191.65 

-13  14  30.2 

-799.4 

64.31 

15    8.4 

55  27.2 

II.      S. 

Mar.  1 

16  52.04 

9.009 

1531  40.31 

130.31 

-17  4644.3!  -631.3 

66.67 

15  19.1 

56   6.7 

II.      S. 

2 

17  42.13 

9.176 

1625  49.96 

140.76 

-21  33  59.3;  -495.8 

69.  iO 

15  32.0 

56  53.8 

II.      S. 

• 
3 

18  36.51 

9.355 

17  24  18.47 

151.54 

1 

-24  16  37.9    -307.7 

72.15 

15  46.5 

57  47. 1 

U.      S. 

4 

19  34.90 

9.501 

1826  47.83 

160  31 

-25  33  42.4    -69.1 

73.66 

16    1.9 

58  43.8 

11.  N. 

6 

20  35.98 

9.573 

19  3159.56 

164.65 

-25    741.5 

+909.6 

75.24 

16  17.1 

59  39.6 

11.  N. 

6 

21  37.72 

9.555 

20  37  50.43 

163.5t5 

-22  50  45.1 

477.9 

74.90 

16  30.4 

60  28.6 

II.  N. 

7 

22  38.09 

9.466 

21  42  19.09 

158.95 

-18  50  2.4 

717.0 

73.59  * 

16  40.3 

61    4.6 

II.  N. 

8 

23  35.87 

9.348 

22  44  12.24 

151.15 

-13  25  18.4 

+893.5 

71.84 

16  45.1 

61  22.1 

II.  N. 

10 

0  30.88 

9.941 

2:H3  18.39 

144.88 

-  7    5  35.8 

991.5 

70.16 

16  44.0 

61  18.3 

I.      N. 

11 

1  23.69 

9.168 

0  40  12.24 

140.97 

-  0  22  22.0 

1011.3 

69.07 

16  37.2 

60  53.0 

I.          S. 

12 

2  15.24 

9.136 

1  35  60.22 

138.37 

+  614    9.5 

960.7 

68.63 

16  25.5 

60   9.5 

I.          S. 

13 

3    6.50 

9.141 

2  31  10.35 

138.43 

12  1829.9 

859.9 

68.79 

16  10.7 

59  15.9 

I.          S. 

14 

3  58.20 

9.170 

3  26  57.78 

140.45 

+17  29  47.8 

+697.8 

69.3  i 

15  54.3 

58  15.8 

I.          S. 

15 

4  50.72 

9.905 

4  23  33.95 

149.50 

213224.8 

510.8 

69.69 

1536.1 

57  16.3 

I.          S. 

16 

5  43.90 

9.999 

5  20  50.29 

143.56 

24  15  53.6 

304.5 

70.22 

15  23.4 

66  20.1 

I.          S. 

17 

6  37.13 

9.906 

6  18  9.22 

149  61 

25  35  15.3 

+  99.7 

69.99 

15  10.8 

55  33.9 

I.      N. 

18 

7  29.49 

9.148 

714  35.80 

139.91 

25  31    6.8 

-110.8 

69.06 

15    0.0 

54  56.2 

1.      N. 

19 

8  20.09 

9.064 

8   9  16.59 

133.09 

+24    9   9.1 

-994.8 

67.62 

14  52.3 

54  28.2 

I.      N. 

20 

9    8.34 

1.961 

9    136.33 

197.67 

2138  42.9    -459.4 

1 

65.90 

14  47.4 

54    9.9 

I.      N. 

21 

9  54.09 

1.856 

9  5125.38 

191.56 

18  11    4.6    -580.7 

64.08 

14  44.8 

54    0.3 

I.      N. 

22 

10  37.57 

1.771 

10  3857.95 

116.49 

13  58   0.0,  -679.8 

62.7 1 

14  44.3 

53  58.5 

I.      N. 

23 

11  19.31 

1.719 

1 1  24  45.70 

119.88 

9  10  59.3    -750.7 

61.93 

14  45.7 

54    3.3 

I.     N. 

24 

12    0.02 

1.661 

12  9  31.33 

111.98 

+  4    1    8.2      794.1 

61.28 

14  48.5 

54  14.0 

1.      N. 

25 

12  40.51 

1.695 

12  54    4.29 

111.85 

-  1  20  36.5  '  -810.0 

61.38 

14  52.7 

54  29.6 

II.  N. 

26 

13  21.69 

1.764 

13  3918.10 

114.70 

-  6  42  57.2'  -796.7 

62.21 

14  58.2 

54  49.8 

II.     S. 

27 

14    4.46 

1.890 

14  26   8.44 

119.89 

-11  53  39.0,  -751.1 

63.71 

15    5.0 

55  14.5 

11.      S. 

28 

14  49.76 

1.951 

15  15  30.03 

197.97 

-16  38  50.1  1  -666.9 

65.76 

15  12.9 

55  43.7 

11.      S. 

29 

15  38.34 

9.101 

16   8   9.81 

136.99 

-20  42  32.9    -649.6 

68.20 

15  22.1 

56  17.6 

11.      S. 

30 

16  30.68 

9.950 

17   4  34.65 

145.76 

-23  46  47.8    -370.9 

70.69 

15  32.6 

56  56.0 

11.      S. 

31 

17  26.58 

9.393 

18    4  34.9G 

153.84 

-25  32  55.8    -152  8 

72.74 

15  44.2 

57  38.7 

II.  N. 

Apr.   1 

18  25.12 

9.479     19    7  13.21 

158  56 

-25  44  52.1     +93.1 

73.92 

15  56.6 

58  24.0 

11.  N. 
11.  N. 

2 

19  24.67 

9.476120  10  52.29 

158.64  J  -24  1  :J  34.4     +35«.:i 

73.96 

16   8.9 

59   9.5 
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AT  TEANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Bate. 

Mean  Time 

of 

Transit. 

b     111 

May  16 

8  35.08 

19 

9  15.66 

20 

9  57.46 

9\ 

10  41.53 

72 

11  28.82 

23 

12  20.00 

24 

13  15.14 

25 

14  13.41 

26 

15  13.06 

27 

16  12.04 

28 

17    8.74 

29 

18    2.50 

30 

18  53.61 

31 

19  42.94 

June  1 

20  31.65 

2 

21  20.80 

3 

22  11.68 

4 

23    4.58 

5 

23  59.53 

7 

0  55.65 

8 

1  51.47 

9 

2  45.40 

10 

3  36.31 

II 

4  23.83 

12 

5    8.22 

13 

5  50.21 

14 

6  30.73 

15 

7  10.83 

16 

7  51.63 

17 

8  34.27 

18 

9  19.88 

19 

10    9.44 

20 

1 1    3.44 

21 

12    1.55 

22 

13    2.29 

23 

14    3.33 

24 

15    2.44 

25 

15  58.35 

26 

16  50.92 

27 

17  40.88 

28 

18  29.36 

29 

19  17.62 

30 

20    6.83 

July    1 

20  57.81 

Difllfor 
IHour 

of 
Long. 


m 
1.680 

1.709 

1.784 

1.896 

9.061 

9.918 
S.379 
9.470 
S.484 
9.418 

9.303 
9.181 
9.085 
9.034 
9.033 

9.078 
9.158 
9.9S0 
9.399 
9.343 

9.996 
9.180 
.9.051 
1.011 
1.794 

1.719 
1.879 
1.678 
1.730 
1. 


1.978 
9.157 
9.349 
9.480 
9.553 

9.515 
9.401 
9JBS8 
9.130 
9.043 

9.007 
9.094 
9.083 
9.109 


Right 

Asoenaiou 

of 

Contie. 

Diflf-for 
IHour 

of 
Long. 

h   m     s 

8 

12  20  52.10 

110.94 

13    530.10 

119.67 

1351  21.46 

117.00 

14  3929.30 

194.03 

153051.12 

133.13 

1626   7.05 

143.98 

172521.11 

1S8.54 

1827  43.07 

158.46 

19  3128.91 

159.33 

20  34  33.90 

155.96 

21  35  21.31 

148.34 

22  33  12.40 

141.08 

23  28  23.88 

135.33 

0  21  48.56 

139.99 

1  14  35.48 

139.91 

2   7  55.10 

134.91 

3   247.12 

139.71 

3  59  46.44 

145.93 

4  58  48.79 

149.57 

5  59   2.04 

150  81 

6  5856.86 

147.95 

7  56  57.86 

141.58 

85157.61 

133.95 

9  43  33.00 

194.85 

10  32  0.62 

117.78 

11  18   3.32 

119.85 

12  2  37.61 

110.46 

1246  46.86 

110.79 

13  3138.09 

113.96 

14  1820.05 

190.04 

15  8   0.84 

198.83 

16    138.66 

139.69 

16  59  44.53 

150.77 

18    157.35 

190.61 

19   6  47.82 

163.44 

20  1 1  56.80 

161.90 

21  15  10.05 

154.39 

22  15  10.22 

145.65 

23  1 1  49.70 

137.98 

0   551.87 

139.75 

0  58  25.49 

1X69 

1  50  45.90 

131.60 

2  44    2.43 

135.18 

3  39   6.56 

140.35 

Gr«ooentric 

Deolinatiou 

of 

Centre. 


O       t        II 

+  2  48   8.7 


-  2  38  32.5 

-  8  5  5.5 
-13  18  28,6 

-18   2  47/2 

• 

-2158  39.6 
-24  44  41.5 
-26  I  5.1 
-25  35  9.9 
-23  25  49.7 

-19  43  47.4 
-14  47  43.8 

-  859  34.9 

-  2  4 1  36.7 
+  3  44  25.9 

+  9  57  0.2 
15  34  27.5 
20  1531.7 

23  41  13.2 
25  37  59.4 

+26   0  52.6 

24  54  30.4 
22  30  54.3 
19  5  24.1 
14  53    7.2 

+  10  7  12.3 
+  4  58  37.3 

-  0  23   3.8 

-  54826.9 
-11    6  46.4 

-16  4  28.9 
-20  24  0.7 
-23  43  47.4 
-25  40  42.5 
-25  55  48.3 

-24  2121.1 
-21  4  23.1 
-16  23  57.9 
-10  44  47.6 

-  4  3153,0 

+  1  51  48.8 

8   529.1 

13  49  37.5 

+  18  45  22.2 


DifLfor 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

ti 
-8080 

s 
61.40 

-891.4 

61.83 

-805.9 

63.00 

-754.5 

64.85 

-658.8 

67.24 

-511.0 

69.85 

-300.8 

72.20 

-66.0 

73.70 

+196.1 

73.98 

445.3 

73.05 

•H56.1 

71.:J8 

814.5 

69.55 

916.8 

68.06 

964.0 

67.23 

057.3 

67.15 

+896.5 

67.81 

781.5 

68.99 

615  9 

70.:J6 

406.9 

71.44 

+174.6 

71.77 

-57.8 

71.11 

-968.9 

69  56 

-449.7 

67.47 

-578.1 

65.30 

-677.8 

63.26 

-747.4 

62.06 

-791.8 

61.36 

-813.0 

61.45 

-809.7 

62.30 

-776.5 

63.92 

-704.7 

66.23 

-583.5 

68.88 

-404.5 

71.76 

-170.5 

73.90 

+  98.8 

74.85 

+368.5 

74.40 

605.9 

72.72 

784.8 

70.64 

000.1 

68.73 

954.9 

67.39 

+955.1 

66.83 

903.9 

67.06 

807.5 

67.95 

+663.4 

69.22 

Geocentric 

Semi- 
diameter. 


14  52.5 

14  58.4 

15  6  2 
15  15.2 
15  24.8 

15  34.5 
15  43.6 
15  51.6 

15  58.4 

16  3.9 

16  7.9 
16  10.6 
16  11.9 
16  11.6 
10   9.6 

16  5.7 
15  59.7 
15  51.7 
15  42.2 
1531.6 

15  20.7 
15  10.5 
15  1.5 
14  54.6 
14  50.1 

14  48.5 
14  49.7 

14  54.2 

15  1.2 
15  10.6 

1521.7 
15  33.8 
15  45.8 

15  56.8 

16  5.9 

16  13.1 
16  16.1 
16  17.0 
16  15.4 
16  11.9 

16  6.9 
16  0.8 
IS  53.9- 
15  46.3 


Equatorial 

Horizontal 

Parallax 


54  28.7 

54  50.3 

55  18.8 

55  51.9 

56  27.5 

57  2.9 

57  :)6.3 

58  5.9 
58  30.9 

58  50.9 

59  5.8 
59  15.6 
59  20.3 
59  19.4 
59  12.0 

58  57.6 
58  35.6 
58  6.4 
57  31.3 
56  52.4 

56  12.7 
55  34.7 
55  1.9 
54  :i6.5 
54  20.1 

54  14.1 
54  18.7 

54  34.9 

55  0.7 

55  35. 1 

56  15.9 

57  0.1 

57  44.4 

58  25.0 

58  58.5 

59  22.5 
59  35.9 
59  39.0 
59  33.2 
59  20.4 

59  2.1 
58  39.7 
58  14.7 
67  46.7 


Briffht 
Limbs. 


I. 

L 
I. 
I. 
I. 


N. 
N. 
N. 
N. 
N. 

II.  •  S. 
II.      S. 
II.      S. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
S. 


N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 

N. 

N. 

N. 
II.      S. 
II.      S. 

H.N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
U.N. 
II.  N. 
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AT  THANSIT  OF  MOON'S  OBNTRB  OVBR  TUK  MERIDIAN  OF  WA8HINOTON. 

Date. 

MeMiTliiM 

of 

Tnmsii. 

DUKfor 
iHoar 

of 
Long. 

Ajo«BaioD 

of 

Contro. 

DUKfor 
IHoar 

of 
Long. 

G«oo«iitrio     DUCfor 
DeoUnaUoa     iHoor 
of           ,      of 
Centrt>.       \  Long. 

Sid.  Time 

of  Semid. 

PMfting 

Meridiui. 

Ooocentric  BqaaAorUl 
Semi-      Hoiisontol 
dlAmeter.    PnrallAx. 

BrMit 
UiilM. 

b    m 

m 

li  m     ft 

« 

0      1       »>                  u 

ft 

t       n 

/     »» 

Jaly  1 

20  57.81 

t.iw 

339   6.55 

140.00 

+18  4522  2 

•fO03.4 

69.23 

15  46.4 

57  46.7 

II.  N. 

2 

21  50.93 

9.9S5 

4  36  18.61 

145.43 

22  34  .'>3.3 

477.3 

70.46 

15  38.0 

57  16.7 

11.  N. 

3 

22  45.78 

S.907 

5  35  15.52 

148.79 

25   3  15.6 

900.4 

71.23 

15  29.6 

56  45.1 

II.  N.  S. 

4 

23  41.25 

S.309 

6  34  49.41) 

148.41 

26    131.1 

+  30.7 

71.13 

15  20.8 

56  12  8 

II.      S. 

6 

0  35.79 

9.«8 

7  33  27.33 

144.13 

25  21>   9.6 

-188.0 

70.06 

15  12.1 

55  40.8 

i.          S. 

'7 

1  27.90 

t.ll3 

829  44.21 

130.03 

+23  34  1 1 .2 

-379.0 

68.26 

15    4.1 

55  M.I 

I.     N.  S. 

8 

2  17.02 

1.974 

9  22  50.95 

198.00 

20  30  19.5 

-539.8 

66.14 

14  57.2 

54  45.3 

I.      N. 

9 

3    2.79 

1.M4 

10  1241.18 

190.80 

16  33  15.9 

-040.4 

64.09 

14  51.6 

54  25.2 

I.     N. 

10 

3  45.75 

1.749 

10  59  42.36 

114.05 

11  57  48.1 

-795.5 

62.23 

14  48.2 

54  12.8 

I.      N. 

11 

4  26.70 

1.677 

11  4142.57 

110.79 

6  56  35.0 

-770.0 

61.42 

14  47.2 

54    9.3 

I.     N. 

19 

5    6.62 

1.000 

12  28  40.64 

100.50 

+  1  40  13.8 

-001.8 

61.09 

14  49.0 

54  15.8 

I.     N. 

i:) 

5  46.57 

1.081 

13  1241.13 

111.00 

-  3  4 1  50.5 

-804.0 

61.54 

14  53.6 

54  33.0 

I.      N. 

14 

6  27.70 

I.75I 

1357  52.37 

115.49 

-  9   0   6.5 

-709.9 

62.78 

15    1.2 

55   0.9 

I.      N. 

15 

7  11.18 

1.077 

14  45  21.85 

199.77 

-14    3  28.0 

-798.8 

64.78 

15  11.5 

55  38.6 

I.     N. 

16 

7  58.15 

9.044 

15  3626.96 

139.80 

-18  37:W.7 

-034.4 

67.4  i 

1524.1 

56  24.8 

I.      N. 

17 

8  49.50 

9.930 

163153.13 

144.54 

-22  24    3.9 

-488.1 

70.37 

15  38.2 

57  16.6 

I.      N. 

Id 

9  45.55 

S.497 

17  32    I.&3 

155.80 

-25   0  14.4 

-969.8 

73.12 

15  52.7 

58   9.9 

I.      N.  S. 

19 

10  45.56 

9.500 

18  36   8.64 

103.33 

-26   3  12.0 

-  94.7 

74.97 

16   6.4 

59    0.4 

I.      N.  S. 

20 

1 1  47.60 

9.:f91 

19  42  17.90 

105.80 

-25  16  32.4  j  +9S0.9 

75.42 

16  18.0 

59  42.7 

I.          S. 

21 

12  49.15 

9.589 

20  47  57.67 

101.00 

-22  37  47.8      598.5 

74.42 

16  26.1 

60  12.7 

IL      S. 

22 

13  48.15 

9.908 

21  51    3.81 

153.55 

-18  20  3.3.3'  +740.8 

72.60 

16  30.1 

60  26.9 

II.  N. 

23 

M  4.3.70 

9.944 

22 .50  42.64 

144.89 

-12  49  43.3       805.0 

70.38 

16  29.5 

60  25.4 

II.  N. 

24 

15  36.05 

9.197 

23  47   8.8<> 

137.78 

-6  34  12.1),     971.0 

68.68 

16  25.3 

60   9.5 

II.  N. 

25 

16  26.15 

9.057 

0  41  19.24 

133.01 

-  0    1  38.8 

981.8 

67.61 

16  17.9 

69  42.6 

II.  N. 

26 

17  15.19 

9.039 

1  34  26.76 

139.48 

+  6  23  45.8 

936.0 

67.37 

16   8.6 

59   8.4 

11.  N. 

27 

18    4.40 

9.088 

227  43.67 

134.94 

^12  21    8.3 

4649.0 

67.85 

15  58.4 

58  30.6 

II.  N. 

28 

18  54.74 

9.131 

3  22   8.95 

138.07 

17  32    4.7 

705.9 

68.80 

15  47.8 

57  51.6 

ILN. 

^ 

19  46.78 

9.905 

4  18  16.54 

149.54 

21  40   8.5 

599.9 

69.90 

15  37.4 

67  13.7 

II.  N. 

30 

20  40.48 

9.904 

5  16   3.82 

140.00 

24  31  26.6 

383.1 

70.73 

15  27.6 

56  37.9 

ILN. 

31 

21  35.10 

9.977 

6  14  46.38 

140.99 

25  56  28.9 

+100.0 

70.91 

15  19.0 

56   4.7 

n.N.s. 

Ang.   1 

22  29.36 

9.933 

7  13   7.93 

144.94 

+25  5221.7 

-110.9 

70.16 

15  10.4 

55  34.5 

11.      S. 

2 

2:<  21.90 

9.138 

8   9  46.18 

138.49 

24  2:J44.9 

-316.8 

68.61 

15    3.1 

55   7.4 

n.     S. 

4 

0  11.75 

9.013 

9   341.18 

131.01 

214143.11 

-484.8 

66.69 

14  56.7 

54  43.9 

U.      S. 

5 

0  58.49 

1.884 

9  54  29.88 

193.30 

18   0  47.4 

-013.3 

64.62 

14  51.3 

54  24.5 

I.     N.  S. 

6 

1  42.33 

1.774 

10  4224.08 

110.50 

13  35  58.2 

-705.0 

62.84 

14  47.5 

54  10.5 

I.     N. 

7 

2  23.88 

1.004 

1 1  27  59.9«> 

111.78 

+  841    4.3 

-704.5 

61.56 

14  45.4 

54    2.4 

I.      N. 

8 

3    3.95 

1.09S 

12  12   7.82 

109.90 

+  3  28   3.8 

-790.9 

60.91 

14  45.2 

54    1.8 

I.      N. 

9 

3  43.53 

1.053 

12  55  4.5.311 

109.99 

-  I  52  37.0 

-800.9 

60.99 

I4'47.4 

54    9.7 

I.     N. 

10 

4  23.64 

1.097 

13  311  .Vi.  10 

111.90 

-  7  11  15.8 

-705.9 

61.80 

14  52.1 

54  27.1 

L     N. 

II 

5    5.37 

1.788 

N2.->  42.60 

117.45 

-12  17  45.0 

-741.7 

63.:)8 

14  59.5 

54  54.6 

I.     N. 

12 

5  4a.84 

1.995 

15  14  14.58 

195.00 

-17    0   9.4 

-004.9 

65.64 

15    9.8 

55  32.2 

I.     N. 

13 

6  38.07 

9.005 

16   6  32.50 

130.15 

-21    3  27.9    -544.5 

68.40 

15  22.6 

56  19.3 

I.     N. 

14 

7  30.74 

9.900 

17   3  18.19 

147.08 

-24    8  48.9    -373.0 

71.30 

15  37.5 

57  13.9 

I.      N. 

15 

8  27.H.-> 

9.458 

18   4  30.90 

157.01 

-25  51  32.  »<    -140.7 

73.43 

15  53.5 

58  12.9 

I.      N.  8. 

16 

9  28.34 

1     9.50B 

19   9   6.24 

104.10 

-20   0  23.6    4199.0 

75.18 

16   9.4 

59  11.5  U.             S.l 
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1 

AT  TRAJ^SIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

MeAuTime 

of 

Transit. 

Diff.foT 
lUour 

of 
Lon^. 

Rifibt 

Aaccnaion 

of 

Centre 

Diflr.for 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Dlfr.for  Sid.  Time 
IHonr  ofSemid. 
of        Passing 
Long.    Meridian. 

(Jeoceiitrir 

Semi- 
diameter. 

Equatorial 
Hurixontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m     8 

B 

0     1     // 

»/ 

8 

1     // 

0     f 

1 

An«r.l7 

10  30.13 

9567 

20  1 5    0.60 

164.49 

-24  14  28.1 

+405.7 

75.20 

16  23.6 

60    3.7 

I.         s. 

IH 

II  r;0.94 

9.488 

21  19  56.56 

159.54 

-20  39  17.7 

669.3 

73.99 

16  34.5 

60  43.5 

I.         s. 

10 

12  29.20 

9.364 

22  22  17.67 

159.05 

-15  3227.0 

8598 

72.16 

16  40,5 

61    5.8 

IL      S. 

20 

13  24.42 

9.949 

23  2136.35 

144.74 

-  9  21  36.5 

061.1 

70.37 

1641.3 

61    8.1 

ILN. 

21 

14  17  09 

9.l.')5 

0  18  21.87 

139.40 

-  2 .37  57.3 

1094.6 

69.09 

16  36.6 

CO  50.8 

II.  N. 

1 

22 

15    8.22 

9.114 

1  13  34.34 

137.04 

+  4  8:w.6 

+997.5 

68  52 

16  27.6 

60  17.3 

U.N. 

2:^ 

15  58.93 

9.119 

2   821.99 

137.35 

10  31  59.6 

910.1 

68.66 

16  15.3 

59  32.9 

11.  N. 

24 

16  50.23 

9.160 

3    3  44.74 

139.81 

16  10    1.9 

779.6 

69.33 

16    1.5 

58  42.4 

II.  N. 

25 

17  42.75 

9.917 

4    0  21.07 

143.95 

20  44  39.0 

504.6 

70.23 

15  47.5 

57  50.9 

U.N. 

26 

18  36.58 

9.964 

4  .'>8  16.72 

146.15 

24     1  44.5 

386.9 

70.96 

15  34.2 

57    1.9 

II.  N. 

27 

19  31.20 

9.977 

5  56  59.06 

U3.91 

+25  52    4.6 

+163.4 

71.11 

15  22.2 

56  17.8 

II.  N.  S. 

28 

20  25.52 

9.939 

6  55  23.86 

144.61 

26  12  38.5 

-58.9 

70.47 

15  11.8 

55  39.4 

II.      S. 

29 

21   18.32 

9.153 

7  52  16.94 

]3!K39 

25    7  13.7 

-963.9 

69.08 

15    3.2 

55    7.7 

II.      S. 

30 

22    8.61 

9.035 

8  46  39.4 1 

139.30 

22  45  30.3 

-430.0 

67.16 

14  56.1 

54  41.9 

II.      S. 

31 

22  55.94 

1.9:1 

9:J8   3.80 

194.78 

19  20  42.7 

-578.8 

65.11 

14  50.7 

54  22.2 

II.      S. 

Sejit  1 

23  40.40 

1.798 

1026  34.92 

118  03 

+  15   7  14.2 

H»9.8 

63.25 

14  46.8 

54    7.7 

II.      S. 

3 

0  22.46 

1.713 

II  1241.85 

119.85 

10  18  55.0 

-753.6 

61.81 

14  44.5 

53  58.9 

I.           S. 

4 

1     2.85 

1.660 

1 1  57    8.34 

109.79 

+  5   8  18.8 

-794.7 

60.97 

14  43.5 

53  55.6 

I.      N. 

5 

1  42.42 

1.644 

12  40  46.02 

108.78 

-  0  13  14.6 

-8087 

60.73 

14  44.3 

53  58.4 

I.      N. 

6 

2  22.12 

1.671 

13  24  30.91 

110.54 

-  5  35  1.3.7 

-796.9 

61.21 

14  46.7 

54    8.0 

I.      N. 

7 

3    2.91 

1.737 

14    9  21.62 

114.59 

-1047    9.4 

-758.1 

62.42 

14  51.5 

54  25.2 

I.      N. 

8 

3  45.79 

1.844 

14  56  17.89 

190.7J 

-15  37  40.2 

-689.0 

64.28 

14  58.4 

54  50.4 

I.      N. 

9 

4  31.70 

1.988 

15  46  16.55 

199.45 

-19  53.32.4 

-583.8 

66.68 

15    7.9 

55  25.3 

I.      N. 

10 

5  21.39 

9.155 

16  40   2.75 

139.55 

-23  18  55.3 

-435.4 

69.35 

15  19.7 

56    8.8 

I.      N. 

11 

6  15.15 

9.391 

17  37  54.02 

149.54 

-25 .35  29.3 

-939.4 

71  88 

15  33.7 

57    0.4 

I.      .N. 

12 

7  12.52 

9.449 

18  39  22.17 

157.93 

-26  24  28.6 

+    1.0 

73.95 

15  49.4 

57  57.9 

I.          S. 

13 

8  12.15 

9.505 

19  43    6,25 

*r.o.6t 

-25  31    2.6 

968.7 

74.52 

16    5.7 

58  57.7 

1.          S. 

14 

9  12.16 

9.489 

20  47  13.23 

159  99 

-22  49  43.4 

5347 

74.11 

16  21.2 

59  54.8 

I.          S. 

1 

15 

10  10.86 

9.401 

2150    1.33 

154  41 

-18  27  46.2 

766.7 

72.69 

16  34.4 

60  42.8 

I.          SJ 

16 

11    7.35 

9.306 

22  50  36.70 

M8.£8 

-12  4  4  22.6 

038.6 

71.40 

16  43.2 

61  15.2 

1.         s. 

17 

12    1.67 

9.997 

23  49    1.09 

143.78 

-  6    6  54.7 

+1035.6 

70.17 

16  46.4 

61  27.4 

II.     s. 

16 

12  54.50 

9.184 

0  45  56.31 

141.95 

+  0  5:5  35.6 

10.'K).8 

69.55 

16  43.8 

61  17  7 

II.  N. 

19 

13  46.8.'i 

9.185 

1  42  22.22 

141.39 

7  40   6.1 

996.8 

69.61 

16  35.6 

60  47.5 

11.  N. 

20 

14  39.68 

9.S99 

2  39  17.21 

143.54 

14    2  10.6 

873.5 

70.25 

16  23.1 

60    1.5 

11.  N. 

21 

15  33.66 

9.977 

3  37  21.54 

146.87 

19  1741.4 

696.3 

71.32 

16    7.9 

59    5.8 

II.  N. 

22 

16  28.1>2 

9.394 

4  36  43.0s 

149.57 

+23  1 4    2.2 

+480.5 

71.92 

15  51.8 

58    6.5 

H.N. 

23 

17  24.94 

s.rcis 

536  49.61 

l.')0.36 

25  39  24.6 

944.7 

72.12 

15  36.1 

57    8.9 

II.  iN. 

i          24 

18  20.59 

9.999 

6  36  34.82 

147.83 

26  29  51.0 

+    9.9 

71.49 

15  21.9 

56  16.7 

II  N.S. 

25 

19  14.60 

9.900 

7  34  40.86 

149  99 

25  49  18.1 

-907.5 

70.04 

15    9.8 

55  32.4 

11.      S. 

26 

20    5.94 

9.074 

8  30    5.81 

134.66 

23  47  .58.5 

-393.3 

68.04 

15    0.1 

54  56.7 

II.      S. 

27 

20  54.11 

1.049 

9  22  20.94 

196.65 

+20  39  29.6 

-543.0 

65.a"i 

14  52.8 

54  29.8 

11.      S. 

28 

21  39.22 

1.899 

10  II  31.33 

119.43 

16  38  20.0 

-657.0 

63.82 

M  47.8 

54  1 1 .2 

11.      S. 

29 

22  21.75 

1.799 

10  58    6.81 

113.89 

II  58  11.4 

-738.5 

62.20 

14  44.8 

54    0.1 

11.      S. 

30 

23    2.45 

1.660 

II  42  51.51 

110.95 

6  5128.3 

-790.3 

61.14 

14  43.5 

53  .'SS.S 

11.      S. 

Oct.    1 

23  42. 1 5 

1.646!  l2  26  36..->7 

toe.88 

+    129  33.0    -814  7 

60.73 

14  43.9 

.'»3  57.3 

II.      S. 
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AT  TRANSIT  OF  MOOyS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON 

Dat«. 

Mean  Time 

of 

Transit. 

Diillfor 
IHour 

of 
Long. 

Bi«ht 

Aaoenaion 

of 

Contre. 

Diftfor 
iHonr 

of 
Long. 

Goooentric 

DeolinatioD 

of 

Centn*. 

Diftfor 
iHonr 

of 
Long. 

81d.TUne 

ofSemid. 

Pimaing 

Meridian. 

Goocentrio 

Semi- 
diameter. 

Bqnatorlal 

Horlcotttal 

Parallax. 

Bright 

If    m 

m 

h  .in     a 

M 

0       1        II 

« 

• 

/     // 

/     #* 

Oct.    1 

23  42.15 

1.M6 

I226:)6.57 

io6.m 

+  I  29  33.0 

-814.7 

60.73 

14  43.9 

63  57.3 

II.       S. 

3 

0  21.75 

1.601 

13  1016.16 

100.81 

-  3  56  4r..2 

-819.9 

61.00 

14  45.8 

54    4.5 

I.      N.  S. 

4 

1    2.19 

1.715 

1354  45.67 

113.04 

-  9  16  28.3 

-7?1.5 

61.96 

14  49.3 

54  17.0 

I.      N. 

5 

1  44.38 

1.806 

14  41    0.16 

118.53 

-14  17  50.8 

-790.3 

63.55 

14  54.3 

54  35.1 

I.     N. 

.  6 

2  29.16 

1.931 

1529  51.08 

196.01 

-18  47  40.2 

-603.0 

65.65 

15   0.8 

54  58.9 

I.      N. 

7 

3  17.22 

t.077 

162159.20 

194.81 

-22  30  54.7 

-486.9 

68.06 

15   9.1 

55  29.4 

I.      N. 

8 

4    8.86 

9.9M 

17  17  42.86 

143.71 

-25  10  56.5 

-306.8 

70.42 

15  19.2 

66   6.8 

I.      N. 

9 

5    3.79 

9.944 

181643.81 

100.94 

-26  31    3.3 

-87.8 

72.28 

1531.1 

66  50.5 

I.     N.  S. 

10 

6    0.97 

9.409 

1918  0.98 

164.89 

-28  IV^.3 

+150.3 

73.26 

15  44.6 

57  39.9 

I.          S. 

II 

6  58.91 

9.407 

2020   3.10 

154.70 

-24  23   3.0 

419.9 

73.21 

15  59.0 

58  32.7 

I.          8. 

12 

7  66.11 

9.963 

21  21  21.24 

151.49 

-20  50   5.8 

+647.5 

72.34 

16  13.3 

59  25.5 

I.          S. 

13 

8  51.67 

9.978 

2221    0.50 

146.81 

-1550  24.1 

843.7 

71.13 

16  26.3 

60  13.1 

I.          S. 

14 

9  45.46 

9.910 

23  1853.44 

149.84 

-  9  43  30.4 

981.9 

70.07 

16  36.4 

60  50.2 

I.          S. 

15 

10  38.03 

9.177 

0  1532.67 

140.83 

-  2  54  29.2 

1051.0 

69.51 

16  42.0 

61  11. 1 

I.          S. 

16 

II  30.31 

9.180 

1  1 1  54.33 

141.41 

•1-4    8  5.0 

1048.3 

69.62 

16  42.3 

61  12.3 

I.          S. 

17 

12  23.32 

9,990 

2  9  0.28 

144.44 

+  10  54    1.2 

+968.0 

70.41 

16  37.1 

60  52.8 

II.  N.  S. 

18 

13  17.89 

9.313 

3  740.01 

149.08 

16  53  47.2 

816.8 

71.60 

16  26.8 

60  14.8 

n.N. 

19 

14  14.33 

9.380 

4   812.06 

153.46 

2141  17.6 

610.5 

72.75 

16  12.6 

59  23.2 

II.  N. 

20 

15  12.17 

9.4»« 

5  10  8.54 

165.70 

24  57   8.4 

3S4.8 

73.39 

15  56.7 

58  24.6 

II.  N. 

21 

10  10.17 

9.908 

6  12  14.78 

154.11 

26  3137.5 

+108.4 

73.06 

15  40.3 

57  24.3 

II.  N.  8. 

92 

17    6.70 

9.304 

7  12  52  68 

146.44 

+26  25  59.4 

-131.9 

71.70 

15  25.0 

56  28.0 

II.      S. 

23 

18    0.36 

9.164 

810  37.79 

140.09 

24  50  38.2 

-338.1 

69.57 

15  1 1.6 

55  39.1 

II.      8. 

24 

18  50.43 

9.008 

9   4  46.24 

130.71 

22    1    1.5 

-503.9 

67,13 

15   0.9 

54  59.5 

II.      8. 

25 

19  36.89 

1.867 

955  18.16 

199.19 

18  13  36.2 

-697.9 

64.80 

14  52.9 

54  30.3 

II.      8. 

26 

20  20.28 

1.796 

10  4245.65 

115.45 

1343  19.3 

-717.9 

62.85 

14  47.4 

54  11.3 

II.      8. 

27 

21     1.44 

1.601 

1127  58.11 

110.06 

•1-  8  42  59.5 

-778.9 

61.54 

14  45.2 

54    1.9 

11.      8. 

28 

21  41.29 

1.646 

12  1152.18 

108.03 

+  3  23  42.8 

-813.9 

60  89 

14  45.0 

54    1.2 

II.      8. 

29 

22  20.81 

1.609 

125526.61 

100.34 

-  2   4  12.0 

-891.9 

60.95 

14  46.8 

54    7.6 

II.      8. 

30 

23    0.98 

1.701 

13  39  40.11 

119.17 

-  7  30  14.0 

-803.4 

61.72 

14  50.2 

54  20.2 

11.      8. 

31 

23  42.76 

1.786 

14  2529.97 

117.34 

-12  4247.3 

-753.8 

63.15 

14  54.9 

54  37.6 

II.  N.  8. 

Nov.  2 

0  27.01 

1.906 

15  13  49.01 

194.54 

-17  2825.8 

-667.9 

65.13 

15   0.8 

54G0.3 

I.     N.  8. 

3 

1  14.44 

9.040 

16  5  18.91 

133.09 

-213139.0 

-540.9 

67.45 

15   7.7 

55  94.5 

I.      N. 

4 

2    5.35 

9.109 

17   0  18.39 

141.75 

-24  3517.1 

-370.0 

69.74 

15  15.3 

55  69.0 

I.     N. 

5 

2  59.44 

9.308 

175829.54 

148.77 

-26  22  19.0 

-IS0.9 

71.59 

15  23.9 

56  94.6 

I.      N. 

6 

3  55.71 

9.369 

185851.35 

109.30 

-26  38  58.5 

+  78.9 

72.57 

15  33.5 

56  50.5 

I.     N.  8. 

7 

4  52.62 

9.369 

1959  52.22 

190.01 

-25  18  18.0 

+393.7 

72.53 

15  43.8 

67  37.1 

1.          8. 

8 

5  48.68 

9.309 

21    0    1.68 

148.38 

-2222   9.9 

559.6 

71.65 

15  54.5 

5SI6.6 

I.          8. 

9 

6  42.95 

9.919 

215822  87 

143.34 

-18   0  40.5 

748.0 

70.:J7 

16   5.4 

6866.7 

I.          8. 

10 

7  35.25 

9.143 

22  54  40.21 

138.85 

-1229  50.4 

807.9 

69.19 

16  15.6 

6033.9 

I.          S. 

11 

8  26.19 

9.109 

23  41)4:1.47 

136.39 

-  6   9  26.5 

904.7 

68.48 

16  24.0 

60   6.0 

1.          8. 

12 

9  16.53 

9.106 

0  44  12.95 

136.50 

+  0  37  57.9 

+1031.9 

68.49 

16  29.7 

60  95.7 

I.          8. 

13 

10    7.64 

9.160 

13924.16 

139.80 

7  27  14.5 

1003.0 

69.25 

16  31.5 

60  39.6 

I.          8. 

14 

1 1     0.52 

9.969 

23622.75 

145.41 

13  50  53.7 

903.3 

70.65 

16  29.0 

6093  0 

1.          8. 

15 

1 1  55.93 

9.964 

3  35  52.32 

159.09 

1920  34.7 

733.8 

72.30 

16  21.8 

5066.9 

n.  N.  a 

16 

12  53.83 

9.466 

4  37  52.71 

167.41 

+2:1  :jo  7.7 

+  505.6 

73.67 

16  10.9 

69  16.8 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 

IHour 

of 

LOD^. 

Right 
Ascension 

Of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.foi 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Qeooentric 

Semi- 
diainetor. 

Squatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m    s 

s 

*>    1     II 

n 

8 

1     II 

1          !• 

1  Nov.  16 

12  53.83 

9.456 

4  37  52.71 

157.41 

+23  30   7.7 

+S05.6 

73.67 

16  10.9 

59  16.8 

II.  N. 

17 

13  53.25 

2.463 

5  41  24.18 

159.99 

26   0  25.1 

+949.7 

73.81 

15  57.3 

58  26.6 

II.  N. 

IH 

14  52.35 

9.497 

6  44  .36.45 

155.95 

26  44    1.6 

-  99.0 

73..39 

15  42.4 

57  31.9 

II.  N.  S. 

19 

15  49.13 

9.299 

7  45  29.33 

147.95 

25  46  33.8 

-958.5 

71.49 

15  27.6 

56  37.8 

11.      S. 

20 

16  42.21 

9.195 

8  42  39.29 

137.79 

23  23  16.5 

-449.8 

68.95 

15  14.3 

55  49.0 

II.  .   S. 

21 

17  31.15 

1.050 

9  35  40.01 

197.59 

+  1953   9.3 

-«09.9 

66.34 

15   3.2 

55   8.2 

II.      S. 

22 

18  16.30 

1.813 

1024  53.37 

118.95 

15  34  14  8 

-685.0 

63.98 

14  54.9 

54  37.4 

II.      S. 

23 

18  58.51 

1.719 

11  II    9.38 

119.89 

1041  15.6 

-765.9 

62.24 

14  49.5 

54  17.5 

n.    s. 

24 

19  38.81 

1.055 

1 1  55  30.22 

109.37 

5  26  k5.0 

-803.6 

61.21 

14  47.1 

54    8.7 

n.    3. 

25 

20  18.28 

1.643 

12  39    1.47 

108.70 

+  0    1  20.9 

-619.8 

60.95 

14  47.5 

54  10.3 

II.     s. 

26 

20  58.01 

1.677 

13  22  48.83 

110.79 

-  5  26  34.4 

-814.3 

61.46 

14  60.4 

54  21.0 

II.     s. 

27 

21  39.09 

1.754 

14   7  56.75 

115.37 

-1046  11.6 

-779.9 

62.71 

14  55.4 

54  39.5 

II.     s. 

28 

22  22.52 

1.679 

14  55  26.45 

199.46 

-15  45  13.3 

-710.1 

64.62 

15   2.2 

55   3.9 

II.     s. 

29 

23    9.18 

9.090 

15  46  10.04 

131.40 

-20   833.4 

-509.9 

66.96 

15   9.8 

55  32.4 

n.    s. 

30 

23  59.58 

9.170 

16  40.38.63 

140.05 

-23  38  20.2 

-441.5 

69.43 

15  18.1 

56    3.1 

I.      N. 

Dec.   2 

0  53.59 

9.315 

17  38  45.38 

149.90 

-25  55  29.3 

-937.0 

71.53 

15  26.6 

56  34.4 

I.     N. 

3 

1  50.29 

9.393 

18  39.32.46 

153.99 

-26  43  19.0 

+    9.1 

72.77 

15  35.0 

57    4.9 

I.      N. 

4 

2  47.95 

9.396 

19  41  18.38 

153.89 

-2552  14.1 

9S9.4 

72.a5 

15  42.9 

57  34.0 

I.      N.  S. 

5 

3  44.75 

9.396 

20  42  12.29 

149.90 

-23  23   0.6 

468.5 

71.90 

15  50.4 

58    1.4 

I.        s. 

6 

4  39.39 

9.S93 

2140  56.04 

143.58 

-1926  16.5 

687.8 

70.36 

15  57.2 

58  26.7 

I.        s. 

7 

5  31.46 

9.190 

22.37   5.71 

137  45 

-14  19  2.7 

fe40.0 

68.82 

16   3.5 

58  49.5 

I.        s. 

8 

6  21.43 

9.051 

23  31    8.38 

133.15 

-  821    3.7 

941.4 

67.70 

16   8.9 

59   9.4 

I.         s. 

9 

7  10.17 

9.093 

0  23  57.29 

131.36 

-  15251.1 

091.0 

67.28 

16  13.2 

59  25.2 

I.         s. 

10 

7*58.98 

9.059 

1  16  50.82 

133.19 

+  4  44  31.5 

986.6 

67,70 

16  15.9 

59  34.9 

I.        s. 

11 

8  49.12 

9.139 

2  11    3.67 

138.16 

11    841.4 

094.0 

68.88 

16  16.3 

59  36.6 

I.        s. 

12 

9  41.65 

9.950 

3   7  40.92 

145.90 

+  16  55  26.1 

+799.0 

70.61 

16  14.1 

59  28.4 

I.        s. 

13 

10  37.17 

9.375 

4    7  I7..')9 

159.75 

2139  29.7 

611.3 

72.44 

16   8.8 

59   9.1 

I.        s. 

14 

1 1  35.37 

9.465 

5   9  36.00 

158.19 

24  57  34.4 

379.0 

73.76 

16   0.8 

58  39.7 

I.      N. 

15 

12  34.90 

9.479 

6  13  13.75 

159.00 

26  33  34.6 

+103.8 

73.96 

15  50.4 

58    1.4 

11.  N. 

16 

13  33.62 

9.400 

7  16   3.43 

154.93 

2622   7.5 

-151.9 

72.83 

15  38.5 

57  17.5 

II.  N.  S. 

17 

14  29.51 

9950 

8  16   2.64 

145.90 

+24  36  53. 1 

-368.5 

70.66 

15  26.2 

56  32.1 

II.     s. 

18 

15  21. .37 

9.079 

9  1 1  59.38 

134.48 

21  31  16.3 

-n545.5 

67.96 

15  14.2 

55  48.8 

li.     s. 

19 

16   ^.03 

1.905 

10   3  42.99 

194.49 

17  27  10.7 

-667.8 

66.37 

15   4.0 

55  11.2 

II.     s. 

20 

16  53.05 

1.771 

10  51  48.06 

116.49 

12  42  57.3 

-747.6 

63.21 

14  56.0 

B4  41.7 

11.     s. 

21 

1 

17  34.40 

1.683 

1137  12.73 

111.15 

7 .33  24.7 

-795  0 

61.76 

14  60.7 

54  22.1 

II.     s. 

1 

22 

18  14.21 

1.643 

1221    4.23 

108.67 

+  2  10   8.5 

-617.1 

61.06 

14  48.5 

54  13.6 

II.     s. 

23 

18  53.62 

1.650 

13   4.32.06 

109.13 

-  3  17  13.3 

-815.9 

61.15 

14  49.1 

54  16.2 

II.     s. 

24 

19  33.80 

1.705 

13  48  45.73 

119.48 

-  8  39  27.9 

-791.0 

62.08 

14  52.7 

54  29.6 

II.     s. 

25 

20  15.88 

1.608 

14  34  53.78 

118.64 

-13  46  15.5 

—737.6 

63.76 

14  59.1 

54  52.9 

u.    s. 

26 

21     0.92 

1.951 

15  24    0.43 

197.98 

-1824  45.1 

HMB.0 

66.02 

16   7.6 

55  24.1 

II.     s. 

27 

1 

21  49.78 

9.199 

16  16  56.42 

137.80 

-22  1636.9 

-513.1 

68.65 

15  17.7 

56    1.3 

11.     s. 

'         28 

22  42.78 

9.991 

17  14   2.16 

147.73 

-25   823.1 

-397.1 

71.18 

16  23.4 

86  41.3 

II.  N.  S. 

29 

23  39.43 

9.416 

18  14  46.61 

155.99 

-26  34    2.3 

-87  J 

73.03 

15  39.3 

57  20.8 

11.  N. 

31 

0  38.19 

9.464 

19  17  38.83 

156.10 

-26  20  14.0 

+904.9 

73.71 

15  49.2 

57  57.1 

I.      N. 

32 

1 

1  36.97 

9.410 

20  20  31.39 

155.95 

-24  22    1.3 

+M6.0 

73.10 

15  57.5 

58  27.8 

I.     N.  S. 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

DftU. 

Time 
of 

Tnuiall 

AftpAreot 

R.  AilMIMlOO 

ml 

Transit. 

AppareDi 
DeoUnAtion 

Transit. 

Hor. 
Par. 

It 
9.7 

dlMD. 

3.7 

8.T.of 
Sem. 
Pom. 
Mer. 

Date. 

Mean 

Time 

of 

rranait. 

Apparent 

R.  Aseension 

at 

Transit. 

h  m     s 
20  20  13.48 

Appareut 

Deolinstion 

at 

Transit. 

fior. 
Par. 

7.8 

anml 
dJiun. 

« 
3.0 

KtMi 

8ein.j 
PflM. 
»ter. 

Jan.  0 

h    n 
125.1 

h   m     • 
20    5  38.05 

0     /     f 
-20  54  52. 1 

s 
0.26 

1     h    m 
Feb.14  22:W.7 

0     »     If 
-20  1846.1 

0.21! 

1 

123.4 

20   7  50.0o|  20  33  19.5  lO.O 
20   922.64    20  12  33.g'  10.4 

3.8 

0.27 

15  2240.5 

20  25  50.35 

20   7:19.5 

7.8 

2.9  0.21 

3 

121.0 

3.y 

0.28 

16  22  42.2 

20  3131.75 

19  5517.0 

7.7 

2.9'  0.21 

3 

1  18.0 

20  1012.64    19  52  5.3.7  10.8 

4.( 

0.29 

17|22  44.0 

20  37  17.32 

19  4137.8 

7.6 

2.9;  0.20 

4 

1  14.1 

201017.21'    19:14  38.4  ll.l 

4.1 

0.29 

18 

22  45.9 

20  43   6.74 

192641.5 

7.6 

2.8  0.20 

6 

1    9.4 

20   934.31-19  18   5.6  11.4 

4.3 

0.:iO 

19 

22  47.8 

20  4859.71 

-191027.9 

7.4 

2.8  0.20 

6 

1    4.1 

20   8  2.81 

19   3  31.0.  M. 7 

4.4 

0.31 

20 

22  49.8 

20  54  55  97 

1852  56.8 

7.4 

2.8|  0.20 

7 

057.7 

20   5  42.90    18  51    7.4!  12.0 

4.5 

0.31 

21 

22  51.8 

21    0.'>o.28 

18  34   8.0 

7.3 

2.8'  O.M 

8 

0  50.6 

20   236.39    18  41    .3.5!  12.3 

4.6 

0.32 

22 

22  53.9 

21    6  57.44 

18  14    1.2 

7.2 

2.7  0.19 

9 

042.9 

196846.89 

18  33  23.2!  12.5 

4.7 

0.33 

23 

22  56.1 

21  13   2.29 

17  52  36.0 

7.1 

2.7  0.19 

10 

0  34.6 

19  54  19.86-18  28  6.o|  12.8 

4.8 

0.33 

24 

22  58.3 

21  19  9.66 

-17  29  52.6 

7.1 

2.7  0.19 

11 

0  25.7 

194922.54    18  25   0.8  13.0 

1 

49 

0.:14 

25 

2:)   0.5 

21  25  19.42 

17   5.'i0.7 

7.0 

2.7  0.19 

19 

0  16.4 

19  44   3.61 

1824  16.5  13.2 

1 

5.0 

0.:i4 

26 

23   2.7 

213131.45 

16  40:10.4 

7.0 

2.7  0.19 

13 

0   7.0 

19  38  32.77 

18  2523.8  1:1.3 

5.0 

0.34 

27 

23   5.0 

21  37  45.66 

16  13  51.8 

7.0 

2.6  0.19 

13 

23  57.5 

19  33   0.07 

1828  15.2 

13.3 

5.1 

0.34 

28 

23   7.3 

2144    1.97 

154554.7 

6.9 

2.6  0.18 

14 

2:1 48.3 

1927  35.31 

-18  32  36.9 

13.2 

5.0 

0.35 

Mar.  1 

23   9.7 

2150  20.32 

-15  16:19.4 

6.9 

2.6  0.18 

15 

2339.2 

t92227.42|    183815.5 

1.3.2 

5.0 

0.35 

'^ 

23  12.1 

2156  40.65 

14  46   5  7 

6.9 

2.6.0.18 

16 

23:10.5 

191743.93;   1844  58.6 

13.1 

4.9 

0.35 

3 

23  14.5 

22  .3   2.95 

14  14  13.8 

6.8 

2.6  0.18 

17 

23  22.3 

19  13  30.78    1852  34.3 

13.0 

4.8 

0.34 

4 

2:1  16.9 

22  9  27.20 

1341    39 

6.8 

2.6 

0.18 

18 

23  14.8 

19   9  52.32    19   0  52.2 

12.8 

4.8 

0.34 

5 

23  19.4 

22  1553.42 

13   6  36.2 

6.7 

2.5 

0.17 

19 

23   7.9 

19   651.25-19   9  42.4 

12.6 

4.7 

0.33 

6 

2321.9 

2222  21.61 

-1230  509 

6.7 

2.5 

0.17 

20 

23    1.5 

19   4  28.80    19  1855.7 

12.3 

4.6 

0.33 

7 

2324.6 

222851.79 

1 1  5:1 48.3 

6.7 

2.5 

0.17 

21 

2255.8,19   24.5.11     192823.5 

12.1 

4.6 

0..32 

8  23  27.2 
9i  23  29.8 

22  3524.02 

11  15  28.7 

6.7 

2.5 

0.17 

22 

2250.9  19    1  39.40'    19  37  57.6 

lt.6 

4.5 

0.:12 

22  41  58.:i3 

10  35  52.6 

6.6 

2.5  0.17 

2:) 

22  46.5 

19    1  10.23    19  47  30.5 

11.6 

4.4 

0.31 

10  2:132.4 

22  48  34.80 

9  55   0.6 

6.6 

2.5  0.17 

24 

22  42.6 

19    1  I.V67-I9  56  54.6 

11.3 

4.3 

0.30 

11 

23  35. 1 

22  55  1:1.50 

-  9  12  5:1.3 

6.6 

2.5 

0.17 

25 

2239.3 

19    1  5:1.62    20   6   2.8 

1 

11.0 

4.2 

0.29 

12 

23  37.8 

2:1    1  54.51 

8  2931.3 

6.6 

2.5 

0.17 

26 

2236.4 

19   3    1.82.  20  14  48.9  10.8 

4.1 

0.29 

13 

23  40.6 

23   8  37.90 

7  44  5.'i.5 

6.5 

2.5 

0.17 

27 

22  34.1 

19   437.9:1'   JO  23   6.6  lO..") 

4.0 

0.28 

»< 

23  43.4 

23  15«1.76 

659   7.1 

6.5 

2..'> 

0.16 

28 

22  32.2 

19  6:i9.7r  20:1050..') 

1 

10  3 

3.9 

0.28 

15  23  46.2 

2322  12.20 

6  12   7.4 

6.5 

2.5 

0.16 

29 

22  :I0.7 

19   9   5.00-20  37  55.5 

tO.l 

3.8 

0.27 

16  23  49.1 

23  29   .3.29 

-  5  2:1 57.8 

6.5 

2.5 

0.10 

30 

22  29.6 

19  11  5i.75|   20  44  17.0 

9.9 

:i.7 

0.27 

17 

23  52  1 

2:135  57.12 

4  34  40.2 

6.5 

2.5 

0.16 

31 

22  28.8 

19  14  58.11,   20  49  50.8 

9.7 

37 

0.26 

18  23  55.:^ 

19  23  58.2 

23  42  5.3.75 

3  44  16.7 

6.5 

2.5 

0.16 

Feb.  1 

22  28.2 

I91822..3:tj  20  54:13  1 

9.5 

3.6 

0.26 

23  49  53.22 

2  52  50.0 

6.5 

2.5 

0.16 

2 

22  28.0 

19  22  2.77 

20  58  20.4 

9.3 

3..^i 

0  25 

21     0    1.3 

2:1 56  55.57 

2   0  23.2 

6.5 

2.5  0.10 

3 

2227.9 

192557.97-21    1    9.9    9.2 

3.5 

0.25 

22    0   4.4 

0   4   0.79 

-  1    7   0.0 

6.5 

2.5  0.16 

4 

2228.1 

19;)0   6.58    21    2  58.8    9.0 

3.4 

0.24 

23    0   7.5 

Oil    8.84 

-  0  1244.6 

6.6 

2.5  0.16 

5 

22  28.5 

19  34  27.4 1!  21    3  44.0    8.9 

1 

3.4 

0.24 

24    0  10.7 

0  18  19.63 

4  042  17.8 

6.6 

2.5  0.17 

6 

2229.1 

19  3859.38    21    3  2.V3    8.7 

'    3.3 

0.24 

25    0  14.0 

1 

0  25  33  01 

138    1.5 

6.6 

2.5  0.17 

7 

2229.9 

19  43  41.45    21     159.1     8.0 

1 

3.3 

0.23 

26    0  17.3 

0  32  48.75 

2  34  19.7 

6.7 

2.5  0.17 

8 

22  30.8 

19  48  32.73-20  5924.3    8.5 

3.2 

0.23 

27    020.7 

0  40  6..'>4 

^3  31    4.7 

6.7 

2.5  0.17 

9 

2231.8 

1953  32.42    20  55:)9.5    8.4 

:<.2 

0.23 

28    024.0 

0  47  25.98 

4  28  7.7 

6.8 

2.5  0.17 

10 

22  33.0.  19  58  :m.77    20  50  43.4    8.:i 

3.2 

0.22 

29    0  27.4 

0  54  46.56 

52518.9 

6.8 

2.6  0.17 

11 

22  34.3  20   3  54.13    20  44  34.9    8.2 

* 

:j.i 

0.22 

:)0   0:10.8 

1    2  7.65 

6  22  27.5 

6.9 

2.60.18 

12 

2235.7  20   9  14.90    2037  13.1     H.O 

3.1  0.22 

31     0:14.2 

1    928.54      7  1922.1 

7.0 

9.6  0.18 

1 

13 

2237.2.20144I.5I-202837.I     7.9 

3.0  0.21 

:t2   0:17.6 

1  I6  48.:)94>  815  50.0 

7.0 

2.7  0.18 

14' 22  38.7  2020  13.48-20  18  46.1     7.4 

3.0  0.*2I 

33    0  41.o!    t24    6.19-f  9  1138.0 

7.1 

2.7  0.18 
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FOR  TRANSIT  AT  WASHINGTON. 

1 
1 

1 

Date. 

Mean 

Time 

of 

Trannit. 

Apparent 

R.  AftcvuHioit 

at 

Truimit. 

Apparent 

DeoUnatiun 

at 

Transit. 

Hot. 
Par. 

II 
7.0 

Semi- 
diam. 

2.7 

S.T.of 
Sem. 
Pass. 
Mer. 

a 
0.18 

Date. 

Mean 

Time 

of 

Tranail. 

AppareDt 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Ilor. 
Par. 

15.5 

Semi- 
diam. 

II 
5.8 

S.T.of 
8fim. 
Paaa. 
Mer. 

Apr.  1 

h    m 
0  37.6 

li    in     B 
1  16  48.39 

O       t        It 

•f  8  15  50.0 

Mayl6 

h    m 
23  13.2 

h  m    a 
2  53  32.00 

O       1        II 

+14  1331.3 

a 
0.41 

'Z 

041.0 

1  LM    6.19 

9  1  i  38.0 

7.1 

2.7 

0.18 

17 

23   8.2 

2  52  28.16 

13  54  54.0 

15.3 

5.8'  0.40 

3 

0  44.3 

1  31  20.89 

10   6  32.4 

7.2 

2.8 

0.18 

18 

23   3.5 

2  5138.47 

13  38  18.9 

15.1 

5.7 

0.31) 

4 

0  47.5 

138  31.34 

11    0  19.4 

7.3 

28 

0.19 

19 

22  58.9 

251    3.71 

13  23  53.7 

14.9 

5.7  0.39 

5 

0  50.5 

1  45  36.29 

1 1  52  45.4 

7.5 

2.9 

0.19 

20 

22  54.7 

2  50  44.44 

13  1144.0 

14.7 

6.6 

0.38 

6 

0  53.6 

1  52  34.43 

+  1243.37.2 

7.6 

2.9 

0.20 

21 

2250.8 

25041.04 

+13    153.1 

14.4 

5.5 

0.37 

7 

0  56.5 

159  24.47 

13  32  42.5 

7.8 

3.0 

0.20 

32 

22  47.0 

2  50  5:1.79 

12  54  22.9 

14.2 

5.4 

0.37 

8 

0  59.3 

2   6   5.11 

14  19  49.9 

7.9 

3.0 

0.21 

93 

22  43.6 

25122.82 

1249  14.0 

i:).9 

5  3 

0.36 

9 

1    1.8 

2  12  35.06 

15   4  48.7 

8.1 

3.1 

0.21 

24 

22  40.3 

2  52   8.15 

124625.6 

13.7 

5.2 

0.36 

10 

1    4.1 

2  185.3.02 

15  47  30.1 

8.3 

3.1 

0.22 

25 

22  37.5 

253   9.71 

12  45  55.4 

13.4 

5.1 

0.35 

11 

1    6.2 

2  24  57.79 

+16  27  46  4 

8.5 

3.2 

0.22 

26 

2234.8 

2  54  27..35 

+  12  47  40.3 

13.2 

5.0 

0.34 

13 

1    8.1 

2  30  48.26 

17   531.2 

8.7 

3.2 

0.23 

27 

22  32.4 

2  56  0.92 

125136.6 

12.9 

4.9 

0.3:1 

13 

1    9.8 

2  36  23.33 

17  40  39.6 

9.0 

3.3 

0.24 

28 

22  30.3 

257  50.19 

12  57  39.8 

12.7 

4.8 

0.33 

14 

1  11.2 

2  4 1  42.02 

18  13   7.7 

9.2 

3.4 

0.24 

29 

22  28.4 

2  59  54.95 

13   5  44.9 

12.5 

4.7 

0.:J2 

15 

1  12.2 

246  43.40 

1842  52.5 

9.5 

3.5 

0.25 

30 

2<26.9 

3   2  14.97 

13  15  46.6 

12.1 

4.6 

0.31 

16 

1  13.0 

2  5126.65 

+  19   9  52.2 

9.7 

3.6  0.26 

31 

22  25.5 

3   4  49.99 

+  1327  39.3 

11.8 

4.5 

0.30 

17 

1  13.5 

2  55  50.97 

19  34    5.4 

10.0 

3.7,  0.27 

June  1 

2224.4 

3  7  39.79 

1341  17.0 

11.6 

4  4 

0.30 

18 

1  13.6 

2  59  55.66 

195531.6 

10.3 

3.8  0.28 

9 

22  23.5 

3  10  44.15 

13  5633.8 

11.3 

4.3 

0.29 

19 

1  13.4 

3   3  40.08 

20  14  10.3 

10.6 

4.0  0.28 

3 

22  22.9 

3  14   2.89 

14  13  23.6 

11.1 

4.2 

0.29 

QO 

1  12.9 

3   7   3.67 

20  30    1.7 

10.9 

4.1  0.29 

4 

22  22.6 

3  17  35.84 

14  3140.1 

10.8 

4.1 

0.28 

2\ 

1  12  0 

3  10   5.96 

+20  43   6.0 

11.2 

4.2  0.30 

5 

22  22.4 

3  2122.88 

+14  51  17.0 

10.6 

4.0 

0.27 

^ 

1  10.7 

3  12  46.56 

20  53  23.8 

11.5 

4.3,0.31 

6 

2222.4 

3  25  23.92 

15  12  8.0 

10.3 

4.0 

0.27 

23 

1    9.1 

3  15   5.14 

21    0  55.8 

11.8 

4.5  0.32 

I 

7 

22  22.7 

3  29  38.89 

15  34   6.7 

10.1 

3.9 

0.26 

24 

1    7.2 

3  17    1.51 

21    5  42.7 

12.1 

4.6  0.32 

6 

22  23.3 

3  34   7.76 

15  57   6.4 

9.9 

3.8 

0.26 

25 

1    4.8 

3  18  35.60 

21    7  45.5 

12.4 

4.7 

0.33 

9 

2224.1 

3  38  50.49 

1621    0.6 

9.7 

3.7 

0.25 

26 

1    2.0 

3  19  47.49 

+21    7   59 

12.7 

4.8  0  34 

10 

22  25.0 

3  43  47.17 

+16  45  42.3 

9.5 

3.6 

0.25 

27 

0  58.9 

3  20  37.39 

21    3  46.0 

13.0 

4.9  0.35 

11 

2226.3 

3  48  57.86 

17  11    4.7 

9.3 

3.6 

0.24 

28 

0  55.4 

3  21    5.71 

20  57  48. 1 

13.4 

5.0|  0.36 

12 

22  27.7 

3  54  22.64 

17  37   0.7 

9.1 

3.5 

0.24 

29 

051.6 

3  21  13.02 

20  49  15.6 

13.7 

5.2  0.36 

13 

22  2J).5 

4   0    1.61 

18   322.7 

8.9 

3.4 

0.23 

30 

0  47.5 

3  21    0.12 

20  38  12.7 

14.0 

5.3  0.37 

14 

22  31.4 

4    554.91 

18  30   3.1 

8.7 

3.3 

0.23 

May  1 

0  43.0 

3  20  28.03 

+20  24  45.0 

14.3 

5.4  0.38 

15 

22  33.6 

4  12  2.68 

+  18  56  53.6 

8.5 

3.2 

0.23 

2 

0  38.2 

3  19  38.03 

20   8  59.7 

14.6 

5.5  0.39 

16 

22  36.0 

4  1825.03 

19  23  45.4 

8.4 

3.2 

0.22 

3 

0  33.2 

3  1831.56 

19  51    5.0' 14.8 

5.6  0.39 

17 

22  38.7 

4  25  2.10 

19  50  2().6 

8.2 

3.1 

0.22 

4 

027.9 

3  17  10.31 

1931  11.3'  15.1 

5.6  0.40 

18 

2241.5 

4  31  53.99 

20  16  56.9 

8.1 

3.1 

0.21 

5 

022.4 

3  15  36.15 

19   9  30.9  15.3 

5.7  0.40 

19 

22  44.7 

4  39  0.73 

20  42  57.2 

7.9 

3.0  0.21 

6 

0  16.8 

31351.16 

+  1846  17.6  15.5 

5.8  0.41 

20 

22  48.2 

4  4622.31 

+21    8  19.7 

7.8 

3.0  0.21 

7 

0  10.9 

3  i  1  57.58 

1821  46.6*  15.7 

5.8'  0.4 1 

21 

2251.8 

4  53  58.62 

213253.5 

7.6 

2.9  0.21 

8 

0   5.0 

3   9  57.71 

17  56  15.3'  15.8 

5.9  0.4 1 

22 

2255.7 

5    149.50 

215626.9 

7.5 

2.9  0.20 

8 

23  59.0 

3   7  53.93 

17  30   2.3'  15.9 

5.9  0.42 

2:) 

22  59.8 

5   9  54.63 

22  1847.7 

7.4 

2.8  0  20 

9 

23  53.0 

3   5  48.62 

17   3  26.6  16.0 

6.0  0.42 

24 

23  4.2 

5  18  i:).50 

22  39  44.0 

7.3 

2.8  0.20 

10 

23  47.0 

3   344.17 

+  16  36  48.0  16.0 

6.0  0.42 

1 

25 

23   8.8 

526  45.49 

+22  59   3.3 

7.2 

2.7  0.20 

11 

2341.0 

3    1  42.83 

16  10  26.6'  15.9 

6.0  0.42 

26 

23  13.6 

5  35  29.84 

23  1633.4 

7.1 

2.7 

0.20 

12 

23  35.2 

2  59  46.76    15  44  4I.6|  I.VJ 

6.0  0.42 

27 

23  18.5 

5  44  25.53 

2:1  :)2  2.4 

7.0 

2.6  0.19 

13 

23  29.5 

2  57  57.92    15  1951.2  15.8 

5.9  0.41 

28 

23  23  6 

5  53  31.:n 

23  45  19.2 

7.0 

2.6  0.19 

14 

23  23.8 

256  18.16 

14  56  12.6  15.7 

1 

5.9  0.41 

29 

2328.9 

6  2  46.01 

23  56  13.7 

6.9 

2.6  0.19 

15 

23  18.5 

2  54  49.06 -f  14  34    1.3  15.6 

5.9  0.41 

30 

23  34  4 

6  12  7.96+24    4  36.9    6.8 

S.6  0.19 

16 

23  13.2 

253:12.00414  1331.3  15.5 

5.8  O.ll 

31 

23  :ft).9 

62135.56+24  10  21.4    6.8 

S.6  0.19 
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FOR  TRANSIT  AT  WASHINGTON. 


Dat«. 

Maan 

of 
TnuMit. 

July  1 
2 

h    m 
2339.9 

23  45.4 

3 

2351.0 

4 

2356.6 

6 

0  2.2 

7 

0   7.8 

6 

013.3 

9 

018.6 

10 

023.8 

11 

029.0 

13 

034.0 

13 

0  38.7 

14 

043.4 

15 

047.9 

16 

052.1 

17 

056.3 

18 

1    0.1 

19 

1   3.9 

20 

1    7.4 

21 

1  10.8 

22 

1  14.0 

23 

1  17.0 

24 

1  19.9 

25 

122.6 

26 

125.1 

27 

127.5 

26 

129.7 

29 

131.8 

30 

133.7 

31 

135.5 

Ang.  1 
2 

137.1 
138.5 

3 

139.8 

4 

141.0 

5 

142.1 

6 

143.0 

7 

143.8 

8 

144.4 

9 

144.9 

10 

1  45.2 

11 

145.4 

1^ 

145.5 

13 

145.4 

14 

145.1 

15 

144.8 

IG 

144.2 

17 

143.4 

Apparent 

ft.  AaoenaioD 

•t 

Transit. 


h  m  ■ 
6213.5.56 
631  7.10 
6  40  40.80 
6  5014.88 

6  59  47.6*2 

7  917.41 
71842.72 
728  2.17 
737  14.60 
74618.98 


75514. 
8  4  0.33 
81236.08 
821    1.34 
82915.821 


45-1-223724.2 
22  14  31.0 
21  4939.1 
212257.6 
20  54  35.2 


637  19.38 
84511.95 
85253.54 
9  024.21 
9   7  44.08 


914  53. 
92152.12 
9  28  40.6:) 
935  19.07 
94147.66 


948  6.62 

954  16.16 

10  0  16.47 

10  6  7.70 

10  1 1  50.03 

101723.62 
102248.50 
1028  5.0.'> 
1033  13.08 

10  3812.72 

1043  4.00 
1047  46.93 
105221.50 
105647.6:) 

11  I    5.22 

II  514.13 
11  9  14.21 
II  13  5.25 
II  16  47.00 
112019.17 

tl2:)4l.4l 
1 1  26  53.36 


Appai^nt 

DcoItDatioD 

at 

Transit. 


O       t       ti 

4^24  10  21.4 
24  1321.0 
24  13  34.4 
24  1057.1 
24   5  30.5 

+23  57  17.0 
23  46  20.5 
23  32  45.9 
231639.8 
2258  9.9 


+20  24  40.4 
195321.5 
192046.5 
1847  3.0 
18  12  18.2 


3:11+17  36  38.8 
17  011.3 
162:)  1.8 
15  4516.3 
15  7  0.0 


+14  2818.0 
1349  15.1 
13  956.2 
123025.6 
1 1  50  47.2 

1 1  1 1    5.4 

103124.1 

95147.1 

9  12  18.0 

833   0.7 

+7  53  58.C 
7  15  15.5 
6  36  55.0 
5  59  1.0 
5  2137.3 

44  44  47.5 
4  835.6 
3:)3  6.1 
2582:).4 
224  32.0 

+1  51  36.7 
+  1  10  42.7 


Hor. 
Par. 


n 

6.8 
6.8 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.8 
6.8 

6.8 
6.9 
6.9 
7.0 
7.0 

7.1 

7.2 

7.2 

7.3 

7.4 

7.4 
7.5 

7.6 
7.7 

7.8 

7.9 
8.0 
8.0 
8.1 
8.2 

8.4 
8.5 
8.6 
8.7 

8.8 

I 

9.0 
9.1 


8.T.of 
Soni 

S«nii  'Pass. 

diaiu.  Mcr 


II        s 

2.6  0.19 
2.6,0.19 


2.5 

2.5 
2.5 


0.19 
0.18 
0.18 


2.5  0.18 
2.5  0.18 


2.5  0.18 


2.5 
2.5 

2.,': 

2.5 
2.5 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.7 
2.7 
2.7 
2.7 

2.8 

2.8 
2.8 
2.9 
2.9 
2.9 

3.0 
3.0 
3.0 
3.1 
3.1 

3.2 

3.2 
3.3 
3.3 
3.3 

3.4 
3.4 

9.3;  :).5 

9.4|   3.5 
9.5'   3.5 

;     I 

9.6,    3.0  0.24 

9.8   :).n'o.*24 


0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.19 
0.19 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.19 

0.19 
0.20 
0.20 
0.20 
0.20 

0.20 
0.21 
0.21 
0.21 
0.21 

0.21 
0.22 
0.22 
0.22 
0.22 

0.22 
0.2:) 
0.23 
0.23 

0.23 


Date. 


Aug.  17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

Sept  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 

•     27 

28 
29 


Mean 

Time 

of 

Transit 


h    Di 

I  4:).4 
I  42.5 
141.5 
140.1 
138.6 

136.9 
135.0 
132.8 
130.4 
127.6 

124.6 
1  21.4 
I  17.7 
1  13.8 
1    9.6 

1  5.0 
I  0.0 
0  54.8 
049.2 
0  43.2 

0  36.8 
0  30.3 
0  23.4 
0  16.4 
0   9.1 

0  1.8 
23  54.4 
2347.1 
23  40.0 
2333.1 

23  26.5 
2320.2 
2314.4 
23  9.1 
23  4.3 

23  0.1 
2256.6 
2253.6 
2251.1 
22  49.2 

22  47.9 
2247.1 
22  46.8 
22  46.8: 
22  47.3 


Apparent      Apparent 
R.  Ascension  Declination 

at 
Transit 


:)0'  22  4H.  I 
3ll22  49.:» 


at 
Transit. 

h   m     s 

1 1  26  5:).36 

1 1  29  54.57 

1 1  32  44.56 

1 1  35  22.80 

1137  48.71 

1140    1.62 

1142  0.84 

1 1  43  45.65 

114515.25 

114628.81 

1 1  47  25.50 

1148  4.47 

114824.90 

1 1  48  26.02 

1148  7.11 

1 1  47  27.62 

1146  27.18 

1145  6.61 

1143  23.14 

114120.31 

113858.13 

1136  18.17 

1 1  33  22.56 

113014.03 

1 1  26  55.89 

112332.07 

1 1  20  6.94 

11  16  45.24 

11  13  31.95 

II  10.32.01 

11    750.22 

II    5  31.04 

11    3  38.43 

11    215.67 

II    125.38 

11    1    9.38 

11    128.69 

11    223.56 

11    353.61 

11    5  57.84 

11    834.70 

11  1142.21 

11  1518.07 

1 1  19  19.77 

1123  44.66 

1128  30.10 

1 1  33  :)3.46 

Oil! 

+1  19  42.7 

0  48  55.6 

+0  1921.5 

-0  853.5 

0  35  42.6 

-I    058.4 

1  24  33.1 

1  46  17.9 

2  6  3.7 
22341.0 

-2 .38  59.3 

2  5147.9 

3  155.4 
3  9  10.1 
3  1320.1 

-3  14  14.1 
31141. 1 
3  531.5 
2  55  37.6 
24154.5 

-224  20.3 
2  2  58.0 
I  37 .55.6 
I    9  27.5 

0  :)7  54.7 

-0   3  44.7 
+0  32  28.7 

1  10  0.0 
148  2:).! 

2  26  33.8 

+3   3  50.7 

3  39  28.2 

4  1243.1 

4  42  56.6 

5  9  35.5 

+5  32  12.6 
55027.2 

6  4  4.6 
6  1256.6 
6  17   0.1 

+6  16  16.6 
61053.0 
6  059.2 
5  46  48.2 
5  28  35.8 

+.'»   6  39.7 
44  41  M..'i 


Hor. 
Par. 


II 


9.8 
10.0 
10.2 
10.3 
10.5 

10.7 
10.9 
11.1 
11.3 
11.5 

11.7 
11.9 
12.1 
12.3 
12.5 

12.7 
12.9 
13.1 
1.3.3 
13.4 

i:).6 
1.3.7 
13.8 
13.8 
13.9 

13.8 
13.8 
13.7 
1.3.6 
13.4 

13.2 
12.9 
12.6 
12.3 
11.9 

11.6 
11.2 
10.9 
10.6 
10.2 

9.9 
9.6 
9.3 
9.0, 

8.  Hi 

8.6 
8.4 


8«ml 
diAm. 


It 
3.6 

3.7 

3.8 

3.9 

3.9 

4.0 
4.1 
4.2 
4.3 
4.4 

4.4 

4.5 
4.6 
4.7 
4.7 

4.8 
4.9 
4.9 
5.0 
5.0 

5.1 
5.1 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
6.1 
5.1 

5.0 
4.9 

4.8 
4.7 
4.51 

4.4 

4.3 
4.1 
4.0 
3.8 

3.7 
3.6 

:).5 

.3.4 
3.3 

3.2 
3.1 


RT.of 
8em. 
Pass. 
Her. 


s 
0.24 

0.25 

0.25 

0.26 

0.26 

0.27 
0.27 
0.28 
0.28 
0.29 

0.29 
0.30 
0.30 
0.31 
0.31 

0.32 
0.32 
0.33 
0.33 
0.34 

0.34 
0.34 
0.35 
6.:)5 
0.35 

0.35 
0.35 
0.35 
0.34 
0.:)4 

0.33 
0.33 
0.32 
0.31 
0.31 

0.30 
0.29 
0.2H 
0.27 
0.26 

0.26 
0.25 
0.24 
0.23 
0.23 

0.2*'. 
0.21 . 
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FOR  TRANSIT  AT  WASHINGTON 

Date. 

Mean 

Tizne 

of 

Transit. 

h    ID 
22  49.3 

Apparent 

R.  Aacension 

at 

Transit. 

Apparent 

Deciinalion 

at 

Transit. 

Hor. 
Par. 

It 
8.4 

Semi- 
diani. 

3.1 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Moan 

Timfe 

of 

Transit. 

Apparent 

R.  Aaoenaion 

at 

Transit. 

Apparent 

Deoiination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

aT.of 

Sem.l 
PaM. 
Mer. 

1 

Oct.    1 

h   in     a 
1 1  33  33.46 

Oil! 

•1-4  41  18.5 

a 
0.21 

Nov.  1 7 

h  m 
0  32.8 

h  m     a 
161846.64 

Oil* 

-23   7   4.6 

6.4 

2.4 

•       1 
0.17 

2 

22  50.6 

1138  52.21 

4  1251.6 

8.2 

3.1 

0.21 

18 

0  35.3 

1625  14.39 

23  26  58.2 

6.4 

2.4 

0.17 

3 

22  52.1 

1 1  44  23.98 

3  4 1  38.5 

8.0 

3.0 

0.20 

19 

037.8 

16  3142.95 

23  45  40.8 

6.5 

2.5 

O.ld 

4 

22  53.9 

1150   6.61 

3   7  58.4 

7.8 

3.0 

0.20 

20 

0  40.4 

16  3812.16 

24   3  10.8 

6.5 

2.5 

0.18 

5 

22  55.8 

1155  58.16 

2  3210.1 

7.7 

2.9 

0.20 

21 

0  42.7 

1644  41.87 

24  19  26.7 

6.6 

2.5 

0.18 

6 

22  57.8 

12    1  56.89 

+  154  31.3 

7.5 

2.9 

0.19 

22 

0  45.4 

16  51  11.89 

-24  34  27.0 

6.7 

2.5 

0.18 

7 

23   0.1 

12  8    1.27 

1  15  18.5 

7.3 

2.8 

0.19 

23 

0  48.0 

16  57  41.99 

24  48  10.4 

6.7 

2.5 

0.18. 

8 

23  2.3 

12  14   9.99 

+  0  34  47.1 

7.2 

2.8 

0.19 

24 

0  50.6 

17   4  11.91 

25   0  35.5 

6.8 

2.6 

0.19 

9 

23  4.5 

122021.98 

-06  48.8 

7.1 

2.7 

0.18 

25 

0  53.1 

17  10  41.35 

25  1 1  40.9 

6.8 

2.6 

0.19 

10 

23  6.8 

1226  36.31 

0  49  16.2 

7.0 

2.7 

0.18 

26 

0  55.6 

17  17  9.93 

25  2125.1 

6.9 

2.6 

0.19 

11 

23  9.1 

12  3252.22 

-  1  32  23.7 

6.9 

2.7 

0.18 

27 

058.1 

1723  37.23 

-25  29  47.0 

7.0 

2.6 

0.19 

12 

2311.4 

1239  9.10 

2  16   0.9 

6.8 

2.6 

0.17 

28 

1    0.6 

17  30  2.79 

25  36  45.2 

7.1 

2.7 

0.20 

13 

23  13.7 

124526.49 

2  59  58.6 

6.7 

2.6 

0.17 

29 

1    3.1 

17  3626.05 

2542  18.8 

7.1 

2.7 

0.20 

14 

23  16.1 

125143.99 

3  44   8.3 

6.7 

2.6 

0.17 

30 

1    5.5 

17  4246.38 

254626.9 

7.2 

2.7 

0.20 

15 

23  18.4 

12  58    1.30 

4  28  22.7 

6.6 

2.5 

0.17 

Dec.  1 

1    7.8 

1749  3.09 

2549  8.9 

7.3 

2.8 

0.21 

16 

23  20.7 

13   4  18.24 

-  5  12  35.4 

6.6 

2.5 

0.16 

2 

1  10.0 

17  55  15.36 

-25  5024.0 

7.4 

2.8 

0.21 

17 

2323.1 

1310  34.08 

5  56  40.8 

6.5 

2.4 

0.16 

3 

1  12.1 

18   122.27 

2550  12.1 

7.5 

2.9 

0.21 

18 

23  25.4 

13  16  50.52 

6  40  33.8 

6.5 

2.4 

0.16 

4 

1  14.2 

18  722.76 

25  48  33.4 

7.7 

2.9 

0.22 

19 

23  27.7 

13  23   5.75 

7  24   9.8 

6.4 

2.4 

0.16 

5 

1  16.2 

18  13  15.65 

25  45  28. 1 

7.8 

3.0 

0.22 

80 

23  30.C 

1329  20.33 

8   7  24.8 

6.4 

2.4 

0.16 

6 

1  18.0 

181859.60 

25  40  57.2 

8.0 

3.0 

0.23 

21 

23  32.3 

13  3534.32 

-  850  15.2 

6.4 

2.4 

0.16 

7 

1  19.6 

1824  33.12 

-2535  2.0 

8.1 

3.1 

0.23 

22 

23  34.6 

13  4147.75 

9  32  37.9 

6.3 

2,4 

0.16 

8 

191.0 

182954.46 

2527  44.6 

8.3 

3.2 

0.23 

23 

2336.8 

1348  0.69 

10  14  30.2 

6.3 

2.4 

0.16 

9 

122.2 

1835    1.69 

25  19  7.6 

8.5 

3.2 

0.24 

24 

23  39. 1 

13  54  13.21 

10  5549.2 

6.3 

2.4 

0.16 

10 

123.2 

18  39  52.66 

25  914.4 

8.7 

3.3 

0.24 

25 

2341.4 

14   0  25.40 

1 1  36  32.6 

6.3 

2.3 

0.16 

11 

1  23.8 

1844  24.96 

24  58  9.1 

8.9 

3.3 

0.25 

26 

23  43.6 

14   6  37.39 

-12  16  38.5 

6.2 

2.3 

0.16 

12 

123.9 

184835.92 

-24  45  56.8 

9.1 

3.4 

0.25 

27 

23  45.8 

14  12  49.29 

12  56   4.7 

6.2 

2.3 

0.16 

13 

123.7 

185222.58 

24  32  43.8 

9.3 

3.5 

0.26 

28 

23  48.1 

14  19    1.18 

13  34  49.4 

6.2 

2.3 

0.16 

14 

123.1 

185541.71 

24  18  37.2 

9.6 

3.6 

0.26 

29 

23  50.4 

14  25  13.16 

14  1251.0 

6.2 

2.3 

0.16 

15 

122.0 

185829.95 

24   3  44.5 

9.8 

3.7 

0.27 

30 

23  52.6 

I4  3I25.3H 

14  50  7.9 

6.1 

2.3 

0.16 

16 

120.3 

19  043.70 

234814.7 

10.1 

3.8 

0.27 

31 

23  54.9 

1 4  37  37.92 

-15  26  38.6 

6.1 

2.3 

0.16 

17 

1  18.0 

19  219.31 

-233217.4 

10.4 

3.9 

0.28 

Nov.  1 

2357.1 

14  4350.89 

16  221.4 

6.1 

2.3 

0.16 

18 

1  14.8 

19    313.18 

2316  2.6 

10.7 

4.0 

0.29 

2 

23  59.4 

14  50   4.38 

16  37  14.9 

6.1 

2.3 

0.16 

19 

1  11.1 

19  3  22.06 

22  59  40.3 

11.0 

4.1 

0.29 

4 

0    1.7 

14  56  18.49 

17  11  17.8 

6.1 

2.3 

0.16 

20 

1    6.6 

19  2  43.22 

22  43  20.6 

11.3 

4.3 

0.30 

5 

0   4.0 

15   2  33.31 

17  44  28.9 

6.1 

2.3 

0.16 

21 

1    1.2 

19    1  14.82 

222712.9 

11.6 

4.4 

0.31 

6 

0   6.3 

15  8  48.91 

-18  16  46.7 

6.2 

2.3 

0.16 

22 

054.9 

185856.27 

-22  1 1  25.3 

11.9 

4.5 

0.32 

7 

0  8.6 

15  15   5.37 

18  48  9.9 

6.2 

2.3 

0.16 

23 

0  48.0 

18  5548.60 

2156  5.5 

12.1 

4.6 

0.32 

8 

0  11.0 

152122.77 

19  1837.1 

6.2 

2.3 

0.16 

24 

0  40.1 

185154.81 

214120.4 

12.3 

4.7 

0.33 

9 

0  13.3 

152741.15 

19  48   7.1 

6.2 

2.3 

0.16 

25 

031.5 

1847  20.01 

21  27  16.0 

12.6 

4.8 

0.34' 

10 

015.7 

15  31    0.57 

20  16  38.4 

6.2 

2.3 

0.17 

26 

022.5 

18  4211.48 

21  13  58.7 

12.8 

4.8 

0.34 

11 

0  18.1 

15  40  21.06 

-20  44   9.9 

6.2 

2.3 

0.17 

27 

0  13.1 

I83638.:)9 

-21    135.7 

13.0 

4.9 

0.35 

12 

020.5 

15  46  42.62 

21  10  40.2 

6.2 

2.4 

0.17 

28 

0   3.3 

1830  51.23 

20  5015.0 

13.1 

4.9 

0..35 

13 

0  22.9 

15  53   5.29 

2136  7.8 

0.3 

2.4 

0.17 

28 

23  53.6 

1825    1.27 

20  40  6.2 

13.2 

5.0 

0.35 

14 

025.3 

I5  59  2J).06 

22   0  31.4 

6.3 

2.4 

0.17 

29 

23  44.1 

181919.53 

2031  19.4 

13.1 

5.0 

0.35 

15 

027.8 

16   5  53.91 

22  23  49.8 

6.3 

2.4 

0.17 

30 

23  34.8 

18  13  56.20 

2024   4.4 

13.0 

4.9 

0.35 

16 

0  30.4 

16  12  19.79-22  46    1.3 

6.4 

2.4  0.17 

31 

23  25.9 

18  8  59.92-20  1829.9 

12.9 

4.9 

0..35 

17 

0  32.8 

10  18  46.64-23   7   4.0 

6.4 

2.4I0.17 

32 

23  17.5 

18  4  37.47-20  14  41.5 

12.7 

4.8 

0.34 

J 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

1 

liean 

Ttnio 

of 

▲ppftrent 
R.  ▲Mention 

Tmnaii. 

▲pnnrant 

at 
Traaaiu 

Hor. 
Par. 

24.2 

S.T.of 
'Sem. 

Semi  Paaa. 

dlam.'  Mer. 

1 

//  ;  B 
23.4  1.63 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Tranait. 

h  m     s 
18  4626.24 

Apparent 

Declination 

at 

Trmnait. 

Hor. 
Par. 

j 

8.T.of' 
Sem. 
Semi   Pass 
diam.Uer. 

1 

Jao.  0 

h    m 
21  34.4 

h  m     • 
16  18   8.99 

0    t    f 
-1649  13.7 

Feb.  15 

h    ui 
21    1.4 

-19  53  39.5 

12.7 

12.3  0.8: 

]|  21  31.8  16  1929.47 

16  4850.5  23.9 

23.0  1 .60 

1 

16 

21     1.8  1650  49.52 

I953II.1 

12.5 

12.1  0.86 

2  2129.3;  IG  20  57.69 

16  49   8.4;  23.5 

22.6  1 .58 

17 

21    2.3  18  55  14.18 

19  52  15.5 

12.4 

12.0  0.85 1 

3;  2 126.9  16  2233.42 

1650   5.3 

23.1 

22.3|  1.55 

18 

21    2.8  18  59  40.14 

19  50  52.3 

12.2 

1  i  .8  0.84 

4 

21  24.8 

1624  16.42 

16  5138.8 

22.7 

21.9  1.53 

19 

21    3.3  19    4    7.35 

19  49   0.9 

12.1 

1 1 .7  0  83 

5 

21  22.7 

16  26   6.43 

-1653  46.5 

22.3 

21.6  1.50 

20 

21    3.8  19   8  35.73 

-19  46  40.9 

12.0 

11.6  0.82 1 

6 

21  20.6 

1628   3.21 

165625.9 

21.9 

21.2  1.48 

21 

21    4.3  19  13   5.22 

1 

19  43  52.1 

11.8 

11.4  0.61  ! 

1 

7 

21  18.7 

1630   6.54 

16  59  34.8 

21.6 

20.9'  1 .45 

22 

21    4.8  19  17  35.74 

19  40  33.0 

11.7 

11.3  0.81 

8 

21  16.9 

16*32  16.19 

17   3  10.7 

21.2 

20.6  1.43 

23 

21    5.4|  19  22   7.22 

19:1646.1 

n.6 

11.2  0.80 

9 

21  15.3 

1634  31.95 

17   7  11.4 

20.9 

20.2  1.41 

24 

21    6.0 

19  26  39.61 

19  3228.5 

11.5 

II. 1  0.79 

1 

10 

21  13.7 

163653.61 

-17  1134.8 

20.6 

19.9  1.39 

25 

21    6.6 

19  31  12.84 

-19  27  40.8 

11.4 

1 1.0  0.78 

II 

21  12.2 

163920.97 

17  16  18.5 

20.3 

19.6,1.37 

26 

21    7.2,19  35  46.84 

192222.8 

11.3 

10.9  0.77! 

12 

21  10.8 

16  4153.8:) 

17  2120.5 

20.0 

19.3;  1.35 

27 

21    7.9j  19  40  21.52 

I9I6:)4.4 

11.2 

10.8  0.77 

13 

21    9.5 

16  44  32.01 

17  2638.5 

19.6 

19.0 

1.33 

28 

21    8.5  1944  56.83 

19  10  15.3 

11.1 

10.7  0.76 

14 

21    8.2 

1647  15.33 

17  3210.6 

19.3 

18.7 

1.31 

Mar.  1 

21    9.2  1949  32.70 

19   3  25.5 

11.0 

10.6  0.75 

15 

21    7.1 

1650  3.63 

-17  37  54.8 

19.0 

18.4 

1.29 

2 

21    9.9  19  54   9.0? 

-1856   4.7 

10.9 

10.5  0.74 

16 

21    6.1 

165256.74 

17  4349.3 

18.7 

18.1 

1.27 

3 

21  I0.6|  1958  45.86 

1848  13.0 

10.8 

10.4  0.74 

17 

21    5.1 

165554.51 

17  4952.2 

18.4 

17.8  1.25 

4 

21  11.3,20   3  23.02 

1839  50.3 

10.7 

10.3  0.73 

18 

21    4.2 

16  5856.80 

1756    1.7 

18.1 

17.6  1.24 

5 

21  12.0 

20   8  0.49 

1830  56.H 

10.6 

10.2  0.72 

19 

21    3.4 

17   2   3.47 

18  2  16.0 

17.9 

17.3 

1.22 

6 

21  12.7 

20  12  38.20 

18  2132.7 

10.5 

10.1  0.71 

1 

20 

21    2.7 

17   5  14.:i6 

-16  833.3 

17.6 

17.0 

1.20 

7 

21  13.3 

20  17  16.10 

-18  11  38.0 

10.4 

10.0  0.71 

21 

21    2.0 

17   829.35 

1814  52.1 

17.4 

16.8  1.18 

8 

21  14.0,20  2154.14 

18    1  12.9 

10.3 

9.9  0.70 

22 

21    1.4 

17  11  48.32 

1821  10.8 

17.1 

16.5!  1.17 

9 

21  14.6;  20  26  32.25 

17  50  17.5 

10.2 

9.8  0.69 ! 

23 

21    0.b 

17  1511.16 

1827  27.7 

16.9 

16.3  1.15 

10 

21  15.3,20  31  10.38 

17  38  52.0 

10.1 

9.8  0.69 

24 

21    0.3 

17  18  37.74 

183341.2 

16.6 

16.1 

1.14 

11 

21  I6.0'20  35  48.50 

17  26  56.6 

10.0 

9.7  0.68 

25 

20  59.8 

172-2   7.94 

-183949.8 

16.4 

15.9  1.12 

12 

21  I6.7|20  40  26.55 

-17  14  31.4 

9.9 

9.6  0.67 

26  2059.4 

172541.65 

1645  52.2 

16.2 

15.7  1.11 

13 

21  17.3: 20  45    4.49 

17    1  36.9 

9.8 

9.5  0.67 

27 

20  59. 1 

1729  18.75 

185146.8 

16.0 

15.5  1.09 

14 

21  18.0)20  49  42.29 

16  4613.3 

9.7 

9.4  0.66 

28 

20  56.9 

17  3259.12    185732.4115.8 

15.2.  1.08 

15 

21  18.7  20  54  19.91 

1634  20.8 

9.7    9.4  0.65 

1 

29 

2058.7 

17  36  42.66,    19   3   7.5  15.6 

1 

15.0 

1.06 

16 

21  19.4 

20  58  57.32 

16  1959.8 

9.6    9.3  0.65 

1 

30 

2058.5 

17  40  29.26-19   830.9  15.4 

14.8  1.05 

17 

2120.1 

21    3  34.49 

-16   5  10.7 

9.5    9.2  0.64 

31 

20  58.3 

17  44  18.81 

1913  41.2  15.2 

14.6'  1.04 

18 

2120.8 

21    8  11.39 

15  4953.7 

9.5;  9.1  o.ai 

Feb.  1 

20  58.2 

17  48  11.20    I9I8  37.5||5.0 

14.4 

1.02 

19 

2121.4  21  12  47.99 

15  34   9.6 

9.4  j   9.1  0.63 

2 

20  58.2 

17  52   6.31     1923  18.5  14.8 

14.3 

I.OI 

20 

2122.1 

21  1724.29 

15  17  56.0 

9.3 

9.0  0.62  { 

3 

2058.2 

1756   4.05    1927  43.1   14  6 

1 

14.1  0.99 

21 

21  22.7 

2122  0.25 

15    1  19.9 

9.3 

8.9. 0.62 1 

1         1 

4 

20  58.3 

18  0   4.:)0-l9  3l50.2  14.4 

1 

13.9  0.98 

22 

2123.4  2126  35.86 

-14  44  15.5 

9.2 

8.9  0.61 

5 

20  58.4 

18   4   6.98    1935:)8.9  14.2 

13.7]  0.97 

23 

21  24.0;  21  31  11.09 

14  26  45.'^ 

9.li   8.8  0.60 

1           6  20  58.5 

18   8  11.98    1939  8.1' 14.0 

I3.6|0.96 

24 

2124.7  2135  45.94 

14    849.5 

9.II   8.7  0.60 

1           7  2058.7!  18  12  19.21     1942  16.9'  13.8 

13.4  0.94 

25 

21  25.3121  4020.39 

135029.0 

9.0    8.7  0.59 

8  20  59.0  18  16  28.57     19  45   4.4  13.7 

1                                         ■ 

13.3  0.93 

1 

26  2126.0  2144  54.44 

13  3144.0 

8.9    8.6  0.59 

9  20  59.3,  1820  39.97-1947  30.0  13.5 

13.1;  0.92 

27  21  26.6 

214928.09 

-13  1235.0 

6.9 

8.5  0.58 

10  20  59.6.  1824  5.1.31     194932.8  I3.:)|  13.0,  0.91 

28  21  27.2 

* 

2154    1.31 

12  53   2.4 

6.8,  8.5  0.58' 

II  20  59.1»  18  29   8.51     1951  12.0,  13.2 

12.8  O.iK) 

29. 21  27.8 

21  5834.08 

I2:)3   6.9 

8.7    8.4  0.57 

12  21    0.2' 18  33  25.49    195226.8  13.0 

12.7  O.JH) 

'30  21  28.4 

22   3  6  42 

12  12  48.9 

8.7    8.3  0.57 

13  21    0.6  18  37  44.16    1953  16.8  12.9 

'                                                     1                                                                               1 

12.6  O.b.) 

1 

31  21  29.0 

22   7  38.29 

1152  8.9 

8.6    8.3  0.56 

1        1 

1                                                                               1 

14  21    1.0  1842   4.43-195341.2  12.8 

12.4  0.88 

32  21  29.6 

22  12  9.71 

-1131    7.6 

H.5    8.2  0.54> 

15  21     1.4  IH462<>.24-I9  53  3!I.5  12.7 

12.3  0  MT 

3:121  :U).I  22  16  40.67 

-11    9  45.4 

8.5    8.2  0.55 

— — 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

■ 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Aaoensiou 

at 

Tranait. 

Apparent 

DeoUnation 

at 

Transit. 

Uur. 
Par. 

ti 
8.5 

Seiui- 
diam. 

It 
8.2 

3.T.of 
Seni. 
Pass. 
Mer. 

Date. 

Moan 

Time 

of 

Transit 

Apparent 

R.  Asoensioii 

at 

Transit. 

Apparent 

Deolination 

at 

Trnusit. 

Hor. 
Par. 

6.6 

8.Tuif 
8em. 
Semi-  Pass 
diam.*  Mer. 

II      « 
6.4  0.43 

Apr.  1 

fa    m 
21  29.6 

h   m     B 
22  12   9.71 

0     /     #/ 
-1131    7.6 

s 
0.56 

May  17 

h    m 
21  52.0 

h   m     s 
1  36    3.35 

0     1     // 
+  8   3.50.3 

2 

21  30.1 

22  16  40.67 

II    9  45.4 

8.5 

8.2  0.55 1 

18  21  52.6 

1  40  33.37 

8  29  53.4    6.5 

6.3  0.43 

3 

21  30.7 

2221  11.19 

10  48   3.1 

8.4 

8.1 

0.55 

19  21  53.1 

t  45   4.05 

8  5547.1 

6.5 

6.3 

0.43 

4 

21  31.2 

22  2541.24 

1026    1.2 

8.4 

8.1 

0.54 

20  21  53.7 

1  49  :J5.43 

9  21  31.0 

6.5 

6.3 

0.42 

5 

21  31.8 

22  30  10.84 

10   3  40.2 

8.3 

8.0 

0.54 

21 

21  54.3 

1  54    7.54 

947    4.1 

6.5 

6.3 

0.42 

6 

21  32.3 

22  34  :)9.98 

-  941    0.8 

8.2 

8.0 

0.54 

22 

21  54.9 

15840.41 

+  10  1226.1 

6.4 

6.2 

0.42 

7 

21  32.9 

22  39   8.67 

9  18   3.5 

8.2 

7.9 

0.53 

23 

2155.5 

2   3  14.06 

10  37:)6.l 

6.4 

6.2 

0.42 

8 

21  33.4 

22  43  36.92 

8  54  49. 1 

8.1 

7.8 

0.53 

24 

2156.1 

2   7  48.53 

11    2  33.4 

6.4 

6.2 

0.42 

9 

21  33.9 

22  48   4.74 

831  18.2 

8.1 

7.8 

0.53 

25 

2156.7 

2  12  23.85 

1127  17.4 

6.4 

6.2 

0.42 

10 

21  34.4 

225232.14 

8   731.3 

8.0 

7.7 

0.52 

26 

21  57.4 

2  17   0.05 

115147.4 

6.3 

6.1 

0.42 

11 

21  35.0 

22  56  59.13 

-  7  43  29.0 

8.0 

7.7 

0.52 

27 

2158.1 

2  2137.15 

+  12  16   2.6 

6.3 

6.1 

0.42 

12 

2135.5 

23    125.72 

7  19  12.0 

7.9 

7.6  0.51 

28  21  58.8 

2  26  15.17 

12  40   2.3 

6.3 

6.1 

0.41 

13 

21  36.0 

23   651.92 

6  54  40.9 

7.9 

7.6  0.51 

29  21  59.5 

2  30  54.14 

13   3  45.9 

6.2 

6.0 

0.41 

14 

21  36.5 

23  10  17.76 

6  29  56.4 

7.8 

7.5 

0.51 

30 

22   0.2 

2  35  34.08.   1327  12.8 

6.2 

6.0 

0.41 

15 

21  37.0 

2:)  14  43.26 

6   4  59.2 

7.8 

7.5 

0.50 

31 

22    1.0 

2  40  1 5.00 

135022.1 

6.2 

6.0 

0.41 

IG 

21  37.4 

23  19   8.45 

-  5  39  49.7 

7.8 

7.5 

0.50 

June  1 

22    1.8 

244  56  94 

+  14  13  13.2 

6.2 

6.0 

0.41 

17 

21  37.9 

23  23  33.35 

514  28.5 

7.7 

7.4 

0.50 

2 

22   2.6 

2  49  39.90 

14  35  45.2 

6.1 

6.0 

0.41 

18 

21  :w.3 

23  27  57.98 

4  48  56.3 

7.7 

7.4 

0.49 

3 

22   3.4 

2  54  2:5.91 

14  57  57.5 

6.1 

5.9 

0.41 

M) 

21  38.8 

23  32  22.37 

4  23  13.7 

7.6 

7.3  0.49 1 

4 

22   4.2 

2  59   8.96 

15  19  49.3 

6.1 

5.9 

0.41 

20 

21  39.2 

23  36  46.55 

3  57  21.3 

7.6 

7.3 

0.49 

5 

22   5.0 

3   3  55.08 

154120.0 

• 

6.1 

5.9 

0.41 

21 

21  39.7 

23  41  10.54 

-3  31  19.7 

7.5 

7.3 

0.49 

6 

22   5.8 

3   842.26 

+  16   2  28.7 

6.1 

5.9 

0.41 

22 

2140.1 

23  45  34.37 

3   5   9.5 

7.5 

7.2  0.48 

7 

22   6.7 

3  13  30.53 

1623  14.9 

6.0 

5.9 

0.41 

23 

21  40.6 

23  49  58.07 

23851.4 

7.4 

7.2  0.48 

8 

22   7.6 

3  18  19.88 

16  43  37.7 

6.0 

5.8 

0.41 

24 

2141.1 

23  54  21.66 

2  1226.0 

7.4 

7.1 

0.48 

9 

22   8.5 

3  23  10.34 

17   3  36.6 

6.0 

6.8 

0.40 

25 

2141.6 

23  56  45.18 

i  45  54.0 

7.3 

7.1 

0.47 

10 

22   9.4 

3  28    1.90 

17  23  11.0 

6.0 

5.6 

0.40 

26 

21  42.1 

0   3  8.66 

-  1  19  15.8 

7.3 

7.1 

0.47 

11 

22  10.3 

3  32  54.58 

+  17  42  20.0 

6.0 

6.8 

0.40 

27 

21  42.6 

0   7  32.12 

0  52  32.4 

7.3 

7.0  0.47 

12 

22  11.2 

3  37  48.36 

18    1    3.1 

5.9 

5.6 

0.40 

28 

21  43.0 

0  1 1  55.60 

-  0  25  44.2 

7.2 

7.0  0.46 

13 

22  12.2 

3  42  43.25 

18  19  19.3 

5.9 

5.6 

0.40 

29 

21  43.4 

0  10  19.12 

+  0    1    8.1 

7.2 

7.0  0.46 

14 

22  13.2 

3  47  39.26 

1637   8.1 

6.9 

5.7 

0.40 

30 

21  43.8 

020  42.71 

0  28   3.7 

7.1 

6.9  0.46 

15 

22  14.2 

3  52  36.38 

18  54  28.6 

5.9 

6.7 

0.40 

Mfty  1 

21  44.2 

0  25   6.39 

+  0  55   2.2 

7  J 

6.9  0.46 

16 

22  15.2 

3  57  34.61 

+  19  1120.9 

• 

5.9 

5.7 

0.40 

2 

21  44.7 

0  29  30.21 

122   2.9 

7.1 

6.8  0.46 

17 

22  16.3 

4    2  33.93 

1927  43.7 

5.8 

6.7 

0.40 

3  21  45.2 

033  54.18 

149   5.1 

7.0 

6.8  0.45 

18  22  17.3 

4    7  34.33 

19  43  36.5 

5.6 

6.7 

0.40 

4  21  45.6 

0  38  18.35 

216  8.0 

7.0 

6.8,  0.45 

19  22  18.4 

4  12  35.84 

19  5658.8 

58 

6.6 

0.40 

5 

2146.1 

0  4242.74 

2  43  11.0 

7.0 

6.7 

0.45 

20  22  19.5 

4  17  38.43 

20  13  50.0 

5.8 

6.6 

0.40 

6 

21  46.6 

0  47   7.37 

+  3  10  13.4 

6.9 

6.7 

0.45 

21 

22  20.6 

4  22  42.08 

+2028  9.3 

5.8 

6.6 

0.40 

2147.1 

0  5132.28 

3  37  14.6 

6.9 

6.7j  0.45 

22 

22  21.7 

4  27  46.78 

204156.2 

5.8 

5.6 

0.40 

8' 2 147.5 

0  55  57.49 

4   4  14.0 

6.9 

6.6  0.44 

1 

23 

22  22.9 

4  32  52.49 

20  55  10.3 

5.7 

6.6 

0.40 

9]  21  48.0 

1    0  23.03 

4  31  10.9 

6.8 

6.6  0.44 

24 

2224.f 

4  37  59.19 

21    751.0 

5.7 

6.6 

0.40 

10 

21  48.5 

1    4  48.94 

4  58   4.5 

6.8 

6.6*  0.44 

1 

25 

22  25.3 

4  43    6.87 

21  19  57.5 

6.7 

6.6 

0.40 

II 

21  49.0 

1    9  15.25 

+  524  54.1 

6.8 

6.5  0.44 

26 

22  26.5 

4  48  15.50 

+2131  29.5 

5.7 

6.6 

0.40 

12' 21  49.5 

1  134l.99|     551  34.9 

6.7 

6.5  0.44 

27  22  27.7 

4  53  25.07 

2142  26.3 

5.7 

5.5 

0.:<9 

13  2150.0 

1 

1  18   9.21 

6  1818.4 

6.7 

6.5|  0.44 

28  22  28.9 

4  5835.53 

1 

215247.4 

5.7 

6.6 

0.:i9 

14  21  50.5 

1 

12236.92'     6  4451.8 

1 

6.7 

6.4  0.43 

29]  22  30. 1 

5   3  46.86 

22   2  32.4 

5.6 

6.5 

0.39 

15  2151.0 

127   5.16      7  11  18.7 

1 

6.6 

UA  0.43 

30  22  31.3 

5   8  59.00    22  1 1  40.9 

5.6 

5.5  0.39 

16  21  51.5 

1  31  33.96+  7  37  38.4 

6.G 

,    6.4  0.4:1 

1                  1 

31  2»J32.6 

5  14  11.93+222012.2'    5.6 

1                                                                               J 

J    5.5  0.3:» 

17  21  52.0 

1  36   3.35+  H    3  50.:^ 

6.6 

6.4  0.41 

'.VI  2-2  33.9 

.->  I?»  25.59 +22  28   6.0     5.(i 

1    5.4.0.39 
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POB  T&ANBIT  AT  WASHLNGWPON. 


l>Ate. 


M6MI 

Time 

of 
Tnuitit. 


July  I 
2 
3 
4 
5 


h    ni 
22  22.0 

22  33.9 

22  35.2 

22  :)6.5 

22  37.8 


6  2239.1 

7  2240.5 

8  2241.8 

9  2243.2 
10  2244.5 


II 
12 
13 
14 
15 


2245.9 
22  47.2 
22  48  6 
2250.0 
2251.4 


16^2252.8 


17 
18 
19 
20 


2254.1 
22  55.5 
22  56.8 
2258.2 


21  2259.5 


22'  23 

23!  23 


Appftrant 
R.  AMenaioi 

at 
Xniult. 


5  14  1 1.93 -1^22  20 
5  1925.59 
5  24  39.95 
52954.95 
5  35  10.55 


AppareBl 

Tlooiinirtofi 

ftt 

Tmitflt. 


« 


12.2 
2228  6.0 
22  35  22.0 
22  4159.6 
22  47  58.7 


24 
25 


23 
23 


0.9 
2.2 
3.g' 
4.9 


5  4026.71 

5  45  43.39 
551  0.52 
556  18.04 

6  135.91 

6  6  54.07 
01212.47 
617  31.07 
6  22  49.6Q 
628  8.61 

6  33  27.46 
63846.29 
644   5.04 

6  49  23.69 
654  42.13 

7  0  0.36 
7  5  18.31 
7  1035.94 
7  1553.20 
7  21  10.03 


26  23  6.2    72626.40 

27  23  7.5    7  3142.24 
28)23  6.8    7  3657.53 


29 
30 

31 

Aug.  I 

2 

3 

4 


2:n0.l 
23  11.4 

23  12.7 
23  14.0| 
23  15.2 
23  16.5* 

23  17.7 

I 


7  4212.21 
7  47  26.24 

7  52  39.59 

7  57  52.20 

8  3  4.05 
8  815.09 
81325.29 


f2253l8.7 

22  57  59.6 

23  2  0.9 
23  522.4 
23  8  3.7 

1-23  10  4.9 
23  1 1  25.8 
2312  6.3 
2312  6.0 
2:1 1 1  24.9 

•1-23  10  3.1 
23  8  0.7 
23  5  17.6 
93  153.8 
8257  49.4 

+2253  4.4 
2247  39.1 
22  4 1  33.5 
22  34  47.9 
2227  22.3 

+22  19  17.0 
221032.4 
22  I  8.7 
2151  6.1 
214025.1 

+2129  5.9 
21  17  9.1 
21  4  34.9 
205124.0 
2037  36.7 


5  23  18.9  6  18  34.63^20  23  13.4 

6,2320.lj  82343.08   20  814.7 

7I 2321.3  82850.60    195241.2 

8  2322.5  833  57.18    19  3633.3 

9  2323.6  8  39  2.78    1919  51.6 


) 


I 

10  2324.7 

11  23  25.8' 

12  2:126.9 

13  2:»28.0 

14  23  29.0 

l.'i  2;!  30. 1 
IG  2:)3l.i 


844   7.40+19  236.6 


849  11.03, 
854  13.64' 
859  15.23 

9   4  15.78 

I 
9   9  15.30^17  2824.1 

9  14  I3.77*+I7   8   2.4 


1844  48.9 
162629.2 
18  7'AdA 
17  48  16.2 


Hor. 
Par. 


Semi 
diaoL 


1$ 
5.6 

5.6 

5.6 

5.6 

5.6 

5.5 
6.5 
6.5 
5.5 
5.5 

5.5 
5.5 
5.5 
5.5 
5.4 

5.4 
5.4 
5.4 
6.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.3 

5.3 

5.at 

5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 

5.2 


5.5 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.3 
5.3 
53 

5.3 
5.3 
5.3 
5.3 
5.3 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
51 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 

5.1 

5.1 
5.0 


8.T.of 
Bern. 


Mar. 


a 
0.39 

0.39 

0.39 

0.39 

0.39 

0.39 
0.39 
0.39 
0.39 
0.39 

0.38 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 
0.38 
0.37 
0.37 

0.37 
0.37 
0.37 
0.37 
0.37 

0.37 
0.37 
0.36 
0.36 
036 

0.36 
0.36 
0.36 
0.36 
0.36 

0.36 
0.36 
0.35 


5.0 

5.0  0.35 

5.0  0.35 


5.2 


5.2«    5.0  0.:J5 

5.2'  5.0  0  :r» 


Date. 


Aug.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Sept  I 

2 

3 

4 

5 
6 
7 

8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
24 
25 

26 
27 

28 
29 
30 

31 


Mean 

Time 

of 

Tranait 


h    m 
2331.1 

23  32. 1 

23  33. 1 

2334.1 

23  35.1 

23  36.0 
23  37.0 
23  37.9 
23  38.8 
23  39.7 

23  40.5 
23  41.4 
23  42.2 
23  43.0 
23  43.8 

2344.6 
23  45.4 
2346.2 
23  46.9 
2347.7 

2348.3 
23  49.0 
2349.7 
2350.4 
2351.1 

23  51.81 
23  52.4 
23  5:).! 
23  53.7 
2354.4 

23  55.0 
23  55 
23  56.3 
2356.9 
2357.5 

2356.1 

23  58.7 

2359.3 

0  0.0 

0  0.6 


0 
0 


1.2 
1.8 


Apparent 

LAaoenaic 

at 

Tranait. 


0  2.5| 

0  3.1 

0  3.7 

0  4.3 


b   m     ■ 
9  14  13.77 

9  19  11.21 

9  24    7.62 

929   3.00 

9  33  57.35 

9  38  50.69 
9  43  43  03 
9  48  34.37 
9  5324.75 
95814.16 

0  3  2.62 
0  7  50.15 
0  1236.77 
0  17  22.49 
022   7.34 

02651.35 
03134.54 
0  36  16.92 
0  40  58.53 
0  45  39.38 


32    0   5.0 


52  + 


050  19. 
0  54  58.98 

0  59  37.78 

1  4  15.95 
I    853.52 

I  13  30.53 
I  18  7.02 
1  22  43.03 
1  27  18.59 
I  31  53.74 

I  36  28.53 
141  3.00 
14537.17 
15011.11 
1  54  44.85 


Apparent 
Deounation 

at 
Tranait. 


H 


+  17  8  2.4 
1647  11.7 
16  25  52.7 
16  4  6.2 
154152.7 

+  15  19  12.8 
14  56  7.4 
14  3237.1 
14  8  42.5 
13  44  24.3 

+  13  19  43.3 
12  54  40.2 
1229  15.6 
12  3  30.2 
1 1  37  24.6 

+  1111    0.1 

1044  168 

10  1715.7 

9  49  57.6 

9  22  23.2 


8  54  33.3 
82628.6 
7  58  9.7 
7  29  37.5 
7   0  52.7 

4^  6  3156.0 
6  248.1 
5  33  29.8 
5  4  1.8 
4  34  24.7 

+  4  4  39.5 
3  34  46.8 
3  4  47.2 
23441.6 
2  4  30.5 


1  59  I8.44'i- 

2  3  51.92- 
2  825.32J 
2  1258  68  + 
217  32.00- 

222   5.5o|~ 
2  26  39.06. 
2  31  12.74| 
2  3546.01 
2  40  20.70 


Hor. 
Par. 


oMni* 
diam. 


I  34  14.8 
I  355.1 
0  :i3  32.2 

0  3  6.8 
0  27  20.4 


0  57  48:5 

1  28  16.9 

1  58  44.9 
22911.7 

2  59  36.4 


244  55.05.  329  58.4' 
2  4929.7lU  4    0  lO.ol 


II 
6.2 

5.2 

5.2 

5.2 

5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.2 
5.2 

5.2; 

5  21 


II 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

6.Q 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 


8.T.of 
Sen.  I 
Paaa 
Her 


0.35 


0.35' 
0.35 
0.35 
0.35 

0.35 

o.:» 
0.:m 

0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 

o:m 

0.34 
0.34 
0.34 

0.34 
0.33 
0.03 
0.33 
0.33 

0.33 

o:x\ 

0.33 
0.33 
0.33 

0.33 
0.:S3 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33; 
0.33 

0.3J 

I 

0.33 
0.33  j 
0.33' 


0.33 
0.33 


5.0  0.33 

5.olo.:)3j 
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1 

FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Aaoenaion 

at 

Transit. 

Apparent 

Deounalion 

at 

Transit. 

Hor. 
Par. 

u 

5.2 

Seml- 
5.0 

S.T.o£ 
Seni. 
pjisa. 
Mer. 

Date. 

Mean 

Time 

of 

Transits 

Apparent 

R.  Aaoenaion 

at 

Transit. 

Apparent 

Deounatiou 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

1 
&T.of 
8em. 
Paaa. 
Her. 

Oct.    1 

h    m 
0   4.3 

b    lu     a 
12  44  55.05 

-  3  29  58.4 

s 
0.33 

Nov.  16 

h   m 
0  47.8 

h   ni     8 
1629  6.3.71 

-22I2  59!8 

It 
5.4 

5.2 

a 
0.38 

2 

0   5.0 

12  49  29.71 

4    0  16.9 

5.2 

5.0 

0.33 

17 

0  49.2 

16  35  13.24 

22  26  33.7 

5.4 

5.2 

0.:)8 

3 

0   5.6 

12  54   4.72 

4  30  31.1 

5.2 

5.0 

0.33 

18 

0  50.G 

1640  33.79 

22  39  28.4 

5.4 

5.2 

0.38 

I            4 

0   6.2 

12  58  40.11 

5   0  40.3 

5.2 

5.0 

0.33 

19 

0  52.0 

16  45  55.30 

22  5143.1 

5.4 

5.3 

0.38 

5 

0   6.9 

13   3  15.93 

5  30  43.8 

5.2 

5.0 

0.33 

20 

0  53.4 

16  51  17.75 

23   3  17.4 

5.4 

5.3 

o.:k) 

6 

0   7.5 

13   7  52.21 

-60  40.7 

5.2 

5.0 

0.33 

21 

0  54.9 

IG  56  4 1.09 

-23  14  10.6 

5.5 

5.3 

0.38 

7 

0   8.2 

13  12  28.99 

6  30  30.2 

5.2 

5.0 

0.33 

22 

0  56.3 

17   2   5.29 

23  24  22.3 

5.5 

5.3 

0.38 

8 

0   8.9 

13  17   6.31 

7   0  11.6 

5.2 

5.0 

0.33 

23 

0  57.8 

17   7  30.29 

23  33  52. 1 

5.5 

53 

0.39 

9 

0   9.6 

13  2144.21 

7  29  44.1 

5.2 

5.0 

0.34 

24 

0  59.3 

17  12  56.05 

2:3  42  39.4 

5.5 

5.3 

0.39 

.      10 

0  10.3 

1326  22.73 

7  59   6.9 

5.2 

5.0 

0.34 

25 

1    0.8 

17  1822.50 

23  50  44.0 

5.5 

5.3 

0.39 

11 

0  1 1.0 

13  31    1.90 

-  8  28  19.2 

5.2 

5.0 

0';34 

26 

1    2.3 

17  23  49.59 

-23  58   5.3 

5.5 

5.3 

0.39 

\2 

011.7 

133541.77 

8  57  20.2 

5.2 

5.0 

0.34 

27 

1    3.8 

17  29  17.28 

24    4  43.0 

5.5 

5.3 

0.39 

13 

0  12.5 

13  40  22.40 

9  26   9.2 

5.2 

5.0 

0.34 

28 

1    5.3 

1 7  34  45.49 

24  10  36.8 

5.5 

5.3 

0.39 

14 

0  13.3 

13  45   3.80 

9  54  45.4 

5.2 

5.0 

0.34 

29 

1    6.8 

1740  14.16 

24  15  46.3 

5.5 

5.3 

0.:J9 

15 

0  14.1 

13  49  46.00 

10  23   7.9 

5.2 

5.0 

0.34 

30 

1    8.3 

1 7  45  43.23 

24  20  11.2 

5.5 

5.4 

0.39 

16 

0  14.8 

13  54  29.05 

-1051  16.2 

5.2 

5.0 

0.34 

Deo.  1 

\   9.9 

17  51  12.63 

-24  23  61.3 

5.6 

5.4 

0.39 

17 

0  15.6 

13  59  12.98 

11  19   9.4 

5.2 

5.0 

0.34 

2 

I  11.4 

17  56  42.28 

24  26  46.5 

5.6 

5.4 

0.39 

18 

0  16.4 

14    3  57.83 

1 1  46  46.7 

5.2 

5.0 

0.34 

3 

1  13.0 

18   2  12.14 

24  28  56.6 

5.6 

5.4 

0.40 

19 

0  17.2 

14    8  43.63 

12  14    7.3 

5.2 

5.0 

0.34 

4 

1  14.5 

18   7  42.12 

24  30*21.4 

5.6 

5.4 

0.40 

20 

0  18.0 

14  13  30.43 

1241  10.5 

5.2 

5.0 

0.34 

5 

1  16.1 

18  13  12.15 

24  31    0.7 

6.6 

5.4 

0.40 

21 

0  18  8 

14  18  18.24 

-13   7  55.3 

5.2 

5.0 

0.35 

6 

1  17.6 

181842.18 

•^4  3064.7 

5.6 

5.4 

0.40 

22 

0  19.7 

14  23   7.09 

13  34  21.2 

5.2 

5.1 

0.35 

7 

1  19.2 

1824  12.11 

24  30  3.4 

5.6 

5.4 

0.40 

23 

020.6 

14  27  57.01 

14   0  27.2 

5.2 

5.1 

0.35 

8 

1  20.7 

182941.89 

24  28  26.5 

5.6 

5.5 

0.40 

24 

021.5 

14  32  48.05 

14  26  12.6 

5.3 

5.1 

0.35 

9 

122.3 

18  35  11.42 

24  26  4.2 

5.7 

5.5 

0.40 

25 

0  22.4 

14  37  40.21 

14  5136.5 

5.3 

5.1 

0.35 

10 

123.8 

184040.65 

24  22  56.8 

5.7 

.5.6 

0.40 

26 

0  23.4 

14  42  33.52 

-15  16:i8.2 

5.3 

5.1 

0.35 

11 

125.4 

18  46   9.52 

-24  19  4.5 

5.7 

5.5 

0.40 

27 

024.3 

14  47  28.00 

15  41  16.8 

5.3 

5.1 

0.35 

12 

126.9 

18  5137.96 

24  14  27.2 

6.7 

5.5 

0.40 

28 

0  25.3 

14  52  23.67 

16   5  31.4 

5.3 

5.1 

0.35 

13 

128.5 

18  57   5.92 

24   9  5.1 

5.7 

6.5 

0.40 

29 

0  26.3 

14  57  20.55 

162921.5 

5.3 

5.1 

0.35 

14 

130.0 

19   2  33.31 

24   2  58.6 

5.7 

5.5 

0.40 

30 

027.3 

15   2  18.64 

16  5246.1 

5.3 

5.1 

0.36 

15 

1  31.5 

19   8   0.08 

23  56  7.8 

6.7 

5.5 

0.40 

31 

0  28.4 

15   7  17.96 

-17  1544.4 

5.3 

5.1 

0.36 

k; 

1  33.0 

19  13  26.19 

-23  48  33.2 

5.8 

5.6 

0.41 

Nov.  1 

029.4 

15  12  18.52 

17  38  15.6 

5.3 

5.1 

0.36 

17 

1  34.4 

19  18  51.57 

23  40  15.0 

5.8 

5.6 

0.41 

2 

0  30.5 

15  17  20.32 

18   0  18.9 

5.3 

5.1 

0.36 

18 

135.9 

1924  16.16 

23  31  13.5 

5.8 

5.6 

0.41 

3 

031.6 

15  2223.37 

1821  53.3 

5.3 

5.1 

0.36 

19 

1  37.3 

19  29  39.91 

23  2129.2 

5.8 

5.6 

0.41 

4 

0  32.7 

15  27  27.67 

18  42  53.2 

5.3 

5.1 

0.36 

20 

1  38.8 

19  35   2.79 

23  11    2.4 

5.8 

5.6 

0.41 

5 

0  33.9 

15  32  33.22 

-19   3  32.9 

5.3 

5.1 

0.36 

21 

1  40.2 

19  4024.72 

-22  59  53.6 

5.8 

5.6 

0.41 

6 

0  35.1 

15  37  40.01 

19  23  36.5 

5.3 

5.2 

0.36 

22'    141.6 

1 

19  45  45.66 

22  48   3.4 

5.8 

5.6 

0.41 

7 

0:36.3 

15  42  48.04 

19  43   8.2 

5.3 

5.2 

0.36 

23     143.0 

1 

19  51    5.57 

22  35  32.3 

5.9 

5.7 

0.41 

8 

0  37.5 

15  47  57.29 

20   2   7.3 

5.3 

5.2 

0.37 

24j    144.4 

19  5624.40 

222220.7 

5.9 

6.7 

041 

9 

0  38.7 

15  53   7.75 

20  20  33. 1 

5.3 

5.2 

0.37 

25     145.7  20    142.14 

22  829.1 

5.9 

5.7 

0.41 

10 

0  39.9 

15  58  19.43 

-20  3824.9 

5.4 

5.2 

0.37 

26     I47.1|20   6  58.74 

-2153  58.1 

5.9 

5.7 

0.41 

11 

041.2 

16   3  32.29 

20  5541.8 

5.4 

5.2 

0.37 

27!    1  48.4 

20  12  14.15 

2138  48.3 

5.9 

5.7 

0.41 

12 

0  42.5 

16   846.33 

21  1223.1 

5.4 

5.2 

0.37 

28    149.7{  20  17  28.34 

2123   0.3 

5.9 

6.7 

0.41 

1         13 

0  43.8 

16  14    1.52 

212828.2 

5.4 

5.2 

0.37 

29     151.0,202241.28 

1                           1 

21    6  34.8 

(.0 

5.8  0.4 1  1 

14 

0  45.1 

16  19  17.82 

2143  56.5 

5.4 

o.i  0.38 

1 

30     1  52.2 

20  27  52.96 

20  49  32.4 

6.0 

5.8  0.41 

15 

0  46.5 

16  24  35.23 

-215847.2 

5.4 

5.2 

0.38 

31     153.4' 20  33   3.35 

-20  3153.8 

6.0 

5.8  0.4 1 

16 

047.8 

1629  53.71-22  12  59.8 

5.4 

5.2 

0.38 

32     1  54.6  20  38  12.41 

-20  1339,9 

6.0 

5.8  0.41 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mmo 

Time 

of 

TniDMt. 

A.pp»rent 

R.  AnoeiiBioo 

at 

Traoait. 

▲ppareDt 

DeoUoatioD 

at 

Traoait. 

Hor. 
Par. 

n 

1.8 

8.T.of 
Polar  Sem. 
S<Mni-  Past, 
dlam.  Mer. 

18.9  l.:{5 

Dat«. 

Moan 

Time 

of 

Trausii. 

Apparent 

K.Aaoeuiiioti 

at 

TrauHit. 

1 

.\ppareiit  ' 

OooUnatioii 

at 

Transit. 

-6   0  40.3 

Hor. 
Par. 

n 

2.0 

Polar 

Semi 

diam. 

21.8 

8.T.0I 
Sem.l 
Paim 
Mer. 

a 
1.56 

Jaoe  1 

h    m 
1827.8 

h  m     • 
23  1026.72 

o     t     n 

-629  22.5 

Inly  17 

h     III  1     h   ill     H 
I5:n.8;23  17  18.69 

2 

18  24.3 

2:n  0  50.40 

627  11.1 

1.8 

18.9  I.:i5 

18 

1529.8  23  17  11.21 

1 

6    1  46.8 

2.1 

21.9 

1.56 

3 

18  20.7 

23  11  13.48 

6  25   3.5 

1.8 

19.0  i.:)6 

19 

1525.7  23  17    3.03 

6   2  57.7 

2.1 

22.0  l..^»7 

4 

18  17.2 

23  1 1  35.98 

6  22  59.6 

1.8 

19.0  1.36 

20 

1521.6  23  16  54.14 

6    4  12.8 

2.1 

22.0  1.57 

5 

18  13.6 

23  1 1  57.87 

6  20  59.5 

1.8 

19.1   l.:)6 

1 

21 

15  17.5  23  16  44..57 

1 

6   5:12.2 

2.lj22.1 

1.58 

6 

18  10.0 

23  12  19.16 

-6  19   3.4 

1.8 

19.1   1.37 

22 

151:1.4  23  16  34.30 

«6    6  55  9 

2.1 

22.1,  1.58 

7 

18  6.4 

23  12  39.84 

617  11.1 

1.8 

19.2  1.37 

23 

15   9.3"  23  16  23.35 

6    8  2:1.8 

2.1 

22.2'  1 .58 

8 

18   2.8 

23  12  59.90 

6  1522.7 

1.8 

19.3  i.:i8 

24 

15   5.2  23  16  11.71 

6    9.55.H 

2.1 

22.2,  1 .59 

9 

17  59.2 

23  13  19.34 

6I3:)8.4 

1.8 

19.3  i.:)8 

25 

15    1.0  23  15  59.:19 

6  1 1  :)2.o 

2.1 

22.:i 

1.59 

10 

17  55.6 

23  13:)8.16 

6  1 1  58.0 

1.8 

19.4  1.39 

26 

14  56.9  23  15  46.40 

6  13  12.2 

2.1 

22.4 

1.60 

11 

17  52.0 

23  13  56.34 

-6  1021.7 

1.8 

19.5  l.:)9 

27 

I4  52.8,23  15:i2.7t; 

1 
>6  14  56.4 

1 

2.1 

22.4 

1.60 

V2 

17  48.4 

23  14  13  89 

6   8  49.4 

1^ 

19.5  1.40 

28 

14  48.6  23  15  18.44 

6  16  44.6; 

2  1 

22  5  1.61   1 

I'J 

17  44.7 

23  14  30.81 

6   7  21.3 

1.8 

19.6  1.40 

29 

14  44.4  23  15   :1.47 

6  18:16.7 

2.1 

22.5 

1.61 

14 

1741.0 

23  14  47.07 

6   5  57.2 

1.8 

19.7  1.41 

:io 

14  40.2  23  14  47.85 

6  20 :12.7 

2.1 

22.6 

1.61 

15 

17  37.4 

23  15   2.69 

6    4  37.3 

1.8 

19.8  1.41 

31 

14  36.0  23  14  31.60 

1 

6  22 :12.5' 

2.1 

22.6 

1.62 

16 

17  33.7 

23  15  17.67 

-6    321.6 

1.9 

19.8  1.41 

Aug.  1 

14  31.8  23  14  14.70 

-6  24  :m».o 

2.1  22.7 

1.62 

17 

17:«).0 

23  15  31.98 

6   210.1 

1.9 

19.9  1.42 

2 

14  27.6  2:1  13 5;. 19 

6  26  4:1.1 

2. 1 ;  22.7 

1.63 

18 

17  26.3 

23  15  45.64 

6    1    2.8 

1.9 

r9.9  1.42 

3 

14  2:U.23  13:W.08 

1 

6  28  5:1.8, 

2. 1  22.8|  1 .6:1 

19 

17  22.6 

2;n5  58.63 

5  59  59.8 

1.9 

20.0  1.43 

4 

14  19.1  23I3  20.:U) 

r 

6  31    8.0 

2. 1  22.8.  1 .63 

20 

17  18.8 

23  16  10.96 

559    1.0 

1.9 

20.1   1.43 

5 

14  14.9  2:^  13    1.06 

1 

6  :i:i  25.6 

2.1 

22.9 

1.64 

21 

17  15.1 

23  1622.61 

-5  58   6  6 

1.9 

20.1   1.44 

6 

14  10.6,23  1241.18 

1 

-6 :15  46.5 

2.2 

22.9 

1.64 

22 

17  11.4 

23  16^33.59 

557  16.4 

1.9 

20.2  1 .44 

7 

14    6.3,23  1220.74 

6:i8  10.7 

2.2'  23.0 

1.64 

23 

17    7.6 

23  16  43.88 

5  56  30.6 

1.9 

20.3  1.45 

8 

14    2.0' 2:n  1  59.76 

1 

6  40  :18.0 

2.2;  23.0'  1 .65 

24 

17    3.8 

2:J  16  53.50 

5  55  49.2 

1.9 

20.3  1.45 

9 

13.57.7  23  II  38.24 

6  43    H.3 

2.2|2:i.l;  1.65 

25 

17    0.0 

23  17    2.42 

5  55  12.2 

1.9 

20.4  1.46 

10 

13  5:1.4  23  11  16.20 

64541.5 

2.2:2:1.1   1  65 

1         1 

26 

16  56.2 

23  17  10.65 

-5  54  39.6 

1.9 

20.4,  1.46 

11 

13  49.1 

2:110  5:1.65 

-6  48  17.5 

2.2=23.1    1.65 

1 

27 

16  52.4 

23  17  18.18 

5  54  11.5 

1.9 

20.5*  1.47 

12 

13  44.8  23  10:10.62 

6  50  56.2 

2.2  23.'.^  1.66 

28 

16  48.6 

23  17  25.02 

5  53  47.8 

1.9 

20.6  1.47 

13 

1340.5J23  10    7.12 

6  5:1 :17.4 

2  2  2:1.2  1 .66 

29 

16  44.8 

23  17  31.14 

5  53  28.6 

1.9 

20.6  1.48 

14 

13:16.2,23   94:1.15 

65621.1 

^^M 

2:1.3.  1.66 

30 

1641.0 

23  17  36.56 

5  53  13.9 

1.9 

20.7  1.48 

15 

13  31.8  2:5   9  18.74 

1 

6  59    7.2 

2.2 

23.3'  1 .67 

1 

July  1 

16  37.1 

23  17  41.26 

-55;j   3.8 

1.9 

20.8  1.49 

16 

1327.5^23   8  53.91 

-7    155.5 

2.2  23.:i  l.r.7 

2 

16  33  2  23  17  45.25 

5  52  58.2 

2.0 

20.9  1.49 

17 

13  2:J.1'23   8  28.67 

7    4  45.9 

2.2 

2:1.4   1.67 

3 

1629.4  23  17  48.52 

5  52  57.2 

2.0 

20.9  1.50 

1 

18 

13  18.8  23  8   3.03 

7    738.3 

2.2 

2:1.4  l.<W 

4   I626.5|23I7  51.07 

55:)   0.8 

2.0 

21.0,  1.50 

19 

13  14.4  23   7  37.01 

7  10  ;12.7 

2.2  23.4  1 .68 

1 

5  1621.6,23  1752.90 

1              1 

5  53   8.9 

2.0 

21.0  1.50 

20 

13  10.1 

23   7  10.64 

7  13  28.8 

1 

2.2  23.5  1.68 

6  16  17.7;  23  17  64.01 

-55:121.6 

2.0 

21.1   1.51 

21 

13   5.7  23   6  43.91 

-7  16  26.5 

2.2  2:1.5  1.68 

7 

16  I3.7|  23  17  54.40 

5  53  38.8 

2.0 

21.2  1.51 

22 

13    1.3  23   6  16.86 

7  19  25.8 

2.2  2:1.5  1.68 

8 

16   9.4  23  17  54.00 

554    0.7 

2.0 

21.2  1.52 

n 

12  56.9  23   5  49.51 

7  22  26.5 

2.2  2:1.5  1 .68 

9 

16   5.8  23  17  53.00 

554  27.1 

2.0 

21.3  1.52 

24 

12  52.5  23   5  21.87 

7  25  28.5 

2.2  23.6  1.69 

10 

16    1.9  23  17  51.21 

554  58.1 

.  2.0 

21.4  1.53 

1 

25 

12  48.1  23   4  5:1.95 

! 

7  28  31.7' 

2.2' 2:1.6  1.69 

11 

1557.9 

2317  48.711 

-o  55  3:1.5 

2.0 

21.4  1.53 

26 

12  43.7  2:J    4  25.78 

-731  :J5.8 

2.2  2:1.6  i.6y 

12 

15  53.9  23  17  45.49 

55613.5 

2.0 

21.5  1.54 

27 

12:19.3  2:1  3.'>7.:w 

7  34  40.8 

2.2  23.6  1.69 

13 

1549.9  23  I7  4l.5<) 

5  5658.0 

2.0 

21.6  1.54 

2S  12:14.9  23   3  28.77 

7  :17  46.7 

2.2  2.1.6  1.69 

14 

1545.9  2:117  36.91 

6  57  46.9 

2.0 

21.6  1.55 

:j9!  I2:w.5  2:1  2  5:>.!k; 

7  40  53.2 

2.2  23.7  1.69 

15 

1541.9  2-317  31.55 

1 

5  58  40.3 

2.0 

21.7  1.55 

:W  1226.1  23   2  30.119 

7  1 1    0.2 

2.2  23.7  1 .69 

1          «« 

I5  37.H  23  17  25.47 

-5.VKW.I 

2.(» 

21.8  1.56 

:U    122!  7  2:1    2    I.KS 

-7  47    7.5 

2.2  23.7,  1.70 

1 

17 

15  33.8  2:H7  18.69 

-6   0  40.3 

2.0  21.8  l.:»6l 

Sv\iL  1    12  17.2  2:1    1  :i2.65 

-7  50  15.0 

2.2123.7  1.70 

26 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Sept  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

Oct.  1 
2 
3 


6 
7 

8 

9 

10 

II 
12 
13 
14 
15 


Hean 

Time 

of 

Transit. 


Apparent 

R.  Aaoension 

at 

Transit. 


h    m 
12  17.2 

12  12.8 

12  8.4 

12   4.0 

1 1  59.5 

1155.1 
1150.7 
1 1  46.2 
1141.8 
1137.4 

1 1  33.0 
1128.6 
1124.2 
II  19.8 
1 1  15.4 

II  1 1.0 
11  6.6 
II  2.2 
1057.8 
10  53.4 

10  49.0 
1044.6 
10  40.3 
10  35.9 
10  31.6 

10  27.2 
1022.9 
10  18.5 
10  14.2 
10   9.9 

10   5.6 

10    1.3 

957.0 

9  52.7 

948.4 

944.1 
939.9 
935.6 
931.4 
927.2 


h    tn     8 
23    1  32.65 

23    1    3.30 

23  033.89 

23  0  4.44 

22  59  34.94 

2259  5.43 
22  58  35.94 
2258  6.49 
22  57  37.09 
2257   7.78 

225638.58 
2256  9.50 
225540.58 
225511.83 
22  64  43.27 

2254  14.91 
22  53  46.79 
225318.92 
225251.32 
225224.01 

225157.01 
22  61  30.35 
2251  4.02 
22  60  38.07 
2250  12.51 

22  49  47.35 
22  49  22.62 
22  48  58.32 
224834.50 
224811.16 

22  47  48.32 
2247  25.99 
2247  4.20 
22  46  42.96 
22  46  22.28 

2246  HAS 
22  45  42.67 
224523.77 
2245  6.49 
22  44  47.84 


9  23.0  22  44  30.84 
9  18.a22  44  14.48 
9  14.6.2243  58.78 
9  10.4 1 22  43  43.75 
9   6.2122  4329.40 


16;   9  2.1  22  43  15.74 


17!   857.9  2-2  43   2.77 


Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

n 

2.2 

O        t         H 

-7  50  15.0 

7  53  22.5 

2.2 

7  56  30.0 

2.2 

7  59  37.2 

2.2 

8   2  44.0 

2.2 

-8   5  50.2 

2.2 

8  8  55.7 

2.2 

812   0.5 

2.2 

815   4.2 

2.2 

818  6.8 

2.2 

S2\    8.2 

2.2 

824   8.2 

2.2 

B27  6.7 

2.2 

830   3.5 

2.2 

8  32  58.6 

2.2 

-83551.8 

2.2 

8  38  43.0 

2.2 

84132.1 

2.2 

844  18.9 

2.2 

8  47   3.4 

2.2 

-8  49  45.5 

2.2 

8  52  23.0 

2.2 

855    1.9 

2.2 

8  57  36.0 

2.2 

9  0   7.1 

2.2 

-9  235.3 

2.2 

9   5  0.5 

2.2 

9   7  22.5 

2.2 

9  941.1 

2.2 

9  1 1  66.3 

2.2 

-914   8.1 

2.2 

9  16  16.2 

2.2 

9  18  20.7 

2.2 

92021.5 

2.1 

922  18.5 

2.1 

-9  24  11.6 

2.1 

926  0.8 

2.1 

9  27  45.8 

2.1 

9  29  26.8 

2.1 

931    3.6 

2.1 

-9  32  36.3 

2.1 

934    4.7 

2.1 

9  35  28.7 

2.1 

9  36  48.5 

2.1 

9  38   3.9 

2.1 

-9  39  15.0 

2.1 

-9  40  21. G 

2.1 

Polar 
Semi- 
diam. 


23.7 
23.7 
23.7 
23.7 
23.7 

23.7 
23.7 
23.7 
23.7 
23.7 

23.6 
23.6 
23.6 
23.6 
23.6 

23.5 
23.5 
23.5 
23.5 
23.5 

23.4 
23.4 
23.4 
23.4 
23.3 

23.3 
23.3 
23.2 
23.2 
23.2 

23.1 
23.1 
23.0 
23.0 
22.9 

22.9 
22.8 
22.8 
22.7 
22.7 

22.6 
22.6^ 
22.5' 
22.5 
22.4 

22.4 

22.3 


8.T.of 
Sem. 
Pass. 
Mer. 


s 
.70 

.70 

.70 

.70 

.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.69 
.69 
.69 
.65) 

.69 
.69 
.69 
.69 
.68 

.68 
.68 
.67 
.67 
.67 

.66 
.66 
.66 
.65 
.65 

.65 
.64 
.64 
.64 
.63 

.63 
.63 
.62 
.62 
.62 

.61 
.61 


Date. 


Oct.  17 
18 
19 
20 
21 

22 
23 
24 
25 

26 

27 

28 
29 
30 
31 

Nov.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Mean 

Time 

of 

Transit. 


Apparent 
R.Aaoenaioo 

at 
Transit. 


h  m 
857.9 
8  53.8 
849.7 
8  45.6 
841.5 

8  37.4 
8  33.3 
829.2 
825.2 
821.2 

817.1 
8  13.1 
8  9.1 
8  5.1 
8    I.I 

7  57.2 
7  53.2 
749.3 
7  45.4 
741.5 

7  37.6 
7  33.7 

7  29.8 
7  25.9 
7  22.1 

7  18.3 
7  14.4 
7  10.6 
7  6.8 
7   3.0 

659.3 
6  55.5 
6  51.8 
6  48.0 
644.3 

6  40.6 
636.9 
633.2 
629.5 
625.8 

6  22.2 
6  18.6 
614.9 
611.3 
6   7.7!  22  45  49.36 


h   m     s 
2243   2.77 

22  42  50.50 

22  42  38.94 

22  42  28.09 

22  42  1 7.97 

2242  8.57 
22  4 1  59.90 
224151.97 
2241  44.79 
224138.36 

22  4 1  32.68 
22  4 1  27.76 
224123.61 
224120.22 
22  41  17.59 

2241  15.74 
22  41  14.66 
2241  14.34 
2241  14.80 
2241  16.03 

2241  18.03 
224120.80 
22  4 1  24.34 
22  4128.65 
22  4133.72 

224139.55 
224146.14 
22  4 1  53.47 

2242  1.55 
224210.37 

224219.94 
224230.24 
224241.28 
22  42  53.05 

2243  6.54 

2243  18.75 
22  43  32.68 
2243  47.32 
22  44  2.67 
22  44  18.72 

22  44  35.47 
22  44  52.92 
224511.05 
22  45  29.86 


Apparent 

Declination 

at 

Transit. 


Dtr.  I     6   4.1,22  46   9.52 
2    6   0.5  2246:10.34 


O       I        II 

9  4021.6 
9  4123.8 
9  4221.4 
9  43  14.6 
9  44    3.2 

-9  44  47.3 
9  4526.9 
9  46  1.8 
9  46  32. 1 
9  46  57.8 

-9  47  18.8 
947  35.1 
9  47  46.8 
9  47  53.8 
9  47  56.2 

-9  47  53.8 
94746.7 
94734.9 
947  18.4 
9  46  57.2 

-946  31.4 
946  0.9 
9  4525.8 
9  44  46.1 
944    1.81 

-943  12.8 
9  4219.3 
94121.3 
94018.8 
93911.8 

-9  38  0.3 
9  36  44.4 
93524.1 
9  33  50.5 
9  32  30.5 

-9  30  57.2 
92919.6 
0  27  37.7 
9  2561.6 
924    1.9 

-922  6.6 
920  7.8 
918  4.9 
91567.8 
9  13  46.6 

-9  1131.4 
-9  9  12.21 


Hor. 
Par. 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2. 

2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 

!1 

1.8 


I 

8.T.of' 
Polar!  Sem  ' 


Semi 
diam. 


22.3 
22.2 
22.2 
22.1 
22.1 

22.0 
21.9 
21.9 
21.8 
21.7 

21.7 
21.6 
21.5 
21.5 
21.4 

21.4 
21.3 
21.2 
21.2 
21.1 

21.0 
21.0 
20.9 
20.8 
20.8 

20.7 
20.6 
20.6 
20.5 
20.4 

20.4 
20.3 
20.2 
20.1 
20.1 

20.0 
20.0 
19.9 
19.8 
19.8 

19.7 
19.6 
19.5 
19.5 
19.4 


1.8  19.4 

1.8119.3 


Pass 

Mer. 


.61 
.61 
.60 
.60 
.59 

.59 
.58 
.58 
.57 
.57 

.56 
.56 
.55 
.55 
.54 

.54 
.53 
.53 
.52 
.52 

.51 
.51 
.50 
.50 
.50 

.49 
.49 

.48 
.48 
.47 

.47 
.46 
.46 
.45 
.45 

.44 
.44 
.43 
.43 
.42 

.41 
.41 

.40 
.40 

.40 

.39 
.39 
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« 

FOB  TRANSIT  AT  WASHINGTON. 

1 

! 

DaU. 

Mean 

Tiiue 

of 

Transit. 

Apparent 

K.  AaeenaioD 

at 

Traoait. 

Apjoarent 

Deounation 

at 

Tranait. 

O         f          M 

•1^53   8.2 

1 

Hor' 
Par. 

1.0 

Polar' 

Seiiii 

tliam. 

II 

8.8 

8.T.of 
St-m. 
Paaa. 
Mer. 

a 
0.63 

Date. 
F«b.l5 

Mean 

Tiiiut 

of 

Tnutait 

)l      Ul 

13  24.5 

Apparent 

R.  Aacenaion 

at 

Transit 

b    111     a 
11    8  21.70 

Apparent 

at 
Tranait. 

O       1       n 

47  5127.0 

1 

8.T.of 
ToUr  Sem. 
Hor.  S<iui-  Paaa. 
Par. 'UiAOi.  Mer. 

II           II        s 

1.1     9.3  0.67 

Jan.  0 

b    m 
16*32.0 

h  ni     a 
II  1552.54 

1 

16  28.9 

11  15  50.84 

6  53  36.5 

1.0 

8.8 

0.63 

16 

13  20.3 

11    8   5.38 

7  53  18.5 

9.:j;  0.67 ; 

9 

1624.9 

II  15  48.72 

6  54    7.2 

1.0 

8.8 

0.63 

17 

13  16.1 

11    7  48.00 

7.')5  10.6 

9.3J  0.67 

3 

1621.0 

11  15  46.20 

6  54  40.4 

1.0 

8.8 

0.63 

18 

13  11.9 

11    7  32.27 

7  57    3.3 

9.3  0.67 

4 

16  17.0 

11  15  43.27 

6  55  16.2 

1.0 

8.9 

0.63 

19 

13   7.7 

11    7  15.50 

7  58 .56.5 

0.3  0.67 

5 

16  13.0 

11  15  39.93 

46  5554.4 

1.0 

8.9 

0.64 

20 

13   3.5 

II    6  58.60 

48   050.1 

0.3  0.67 

6 

16   9.0 

II  15.36.18 

6  56  35.2 

1.0 

8.9 

0.64 

21 

1259.3  11    6  41.50 

8   2  44.2 

9.:i  0.67 

4 

16   5.0 

11  15  32.05 

657  18.4 

1.0 

8.9 

0.64 

22 

1255.01  11    6  24.47 

1 

8    4  38.6 

9.3 

0.67 

8 

16    1.0 

11  1527.51 

658  4.0 

1.0 

8.9 

0.64 

23 

1 250.8 

II    6   7.24 

8   6  33.3 

0.3 

0.67 

0 

15  57.0 

11  1522.58 

6  58  52.0 

1.0 

8.9 

0.64 

24 

1246.6 

II    5  40.92 

8   828.3 

9.:i 

0.67 

10 

15  52.9 

11  15  17.26 

46  59  42.4 

1.0 

8.9 

0.64 

25 

12  42.4 

II    5  32.50 

48  1023.4 

t*l 

9.3 

0.67. 

II 

15  48.0 

11  15  11.55 

7  0  35.1 

1.0 

8.9 

0.64 

26 

I2:W.2 

11    5  15.02 

8  12  18.6 

9.3 

0.67 

X'i  I5  44.U 

11  15   5.45 

7    130.2 

1.0 

80 

o.ut 

27 

12  33.0 

11    4.'>7.47 

8  14  13.H 

9.3 

0.67 , 

i:)|  15  40.8 

11  14  58.97 

7   227.6 

1.0 

0.0 

0.65 

28 

1229.7 

11    4  30.87 

8  16   9.0 

9.3  0.67 

14 

15  36.8 

11  14  52.09 

7   3  27.3 

1.0 

0.0 

0.65 

Mur.  1 

1225.5 

11    4  22.22 

8  18    4.2 

9.3  0.(57 

15 

15  32.7 

11  14  44.85 

47   4  29.2 

1.0 

9.0 

0.65 

2 

1221.3 

II    4    4.53 

48  10  50.2 

9.3 

0.67. 

16 

1528.7 

11  14  37.24 

7   5  33.3 

1.0 

9.0 

0.65 

3 

12  17.0 

11    3  46.81 

821  54.0 

9.3 

0.071 

17 

1524.0 

11  I4  2S).26 

7   6  39.6 

1.0 

9.0 

0.65 

4 

12  12.8 

11    3  29.08 

8  2:148.6 

0.3 

0.(i7 

m 

15  20.6 

11  14  20.02 

7   7  48.0 

1.0 

0.0 

0.65 

5 

12  8.6 

II    3  11.34 

8  25  42.b 

0.3 

0.67 

1 

19 

15  16.5 

11  14  12.22 

7   8  58.6 

1.0 

0.0 

0.65 

6 

12   4.3 

11   25:uo 

8  27  :UJ.6 

9.3 

0.67 

1 

120 

15  12.4 

II  14    3.16 

47  10  11.3 

1.0 

0.0 

0.65 

7 

12   O.i 

11    23,'>.88 

48  20  30.0 

9.3 

0.67; 

1 

21 

15  8.3 

11  13  5:1.76 

7  1 1  25.9 

1.0 

9.0 

0.66 

8 

1 1  55.9 

II    2  18.10 

8  3122.0 

9.3 

0.67 

82 

15   4.2 

11  13  44.01 

7  1242.5 

1.0 

0.1 

0.66 

0 

1151.7 

11    2   0.52 

8:t3  15.2 

9.3 

0.67' 

23 

15   0.1 

11  13  33.02 

714    1.1 

1.0 

0.1 

0.66 

10 

1 1  47.4 

11    142.01 

8:J5    6.8 

9.3 

0.67, 

24  14  56.0 

II  13  23.50 

7  1521.6 

1.0 

0.1 

0.66 

11 

1 1  43.2 

11     125.34 

8  36  57.7 

9.3 

0.67 

25  14  51.9 

11  13  12.75 

47  1644.0 

1.0 

9.1 

0.66 

12 

1 1  39.0 

11    1    7.84 

48  :w  47.0 

■      1 

9.3 

0.67 

26 

14  47.8 

II  13    1.67 

7  18   8.2 

1.0 

0.1 

0.66 

13 

1134.8 

II    0  50.42 

8  40  37.2 

9.3 

0.67 

27 

14  43.7 

11  12  50.27 

7  1934.2 

1.0 

9.1 

0.166 

14 

1 1  30.6 

11    0  33.08 

8  42  25.6 

9.3 

0.07: 

28 

14  39.6 

II  12  38.56 

7  21    2.0 

1.0 

9.1 

0.66 

15 

1 1  26.3 

11    0  15.84 

844  i:).i 

■      t 
1*1 

0.3 

0,67* 

29 

14  35.4 

11  1226.54 

72231.5 

1.0 

9.1 

0.66 

16 

II  22.1 

10  50  58.71 

8  45  50.6 

1      1 

9.3  0.67 

1 

30 

14  31.3 

11  12  14.22 

47  24   2:6 

I.C 

9.2 

0.66 

17 

II  17.0 

105941.60 

48  47  45.0 

9.3  0.67 

31 

14  27.1 

11  12    1.60 

7  25  35.4 

1.0 

9.2 

0.66 

18 

II  13.7 

10  59  24.79 

8  4929.3 

9.3J  0.67 

Feb.  1 

14  23.0 

1 1  1 1  48.70 

7  27  9.8 

1.0 

9.2 

0.66 

19 

II    9.5 

10  69   8.03 

851  12.4 

9.3  0.67 

2 

14  18.8 

1 1  1 1  33.50 

7  2845.7 

1.0 

9.2 

0.66 

20 

II    5.3 

105851.41 

8  5254.3 

9.3  0.67 . 

3 

14  14.7 

1 1  1 1  22.04 

73023.1 

1.0 

9.2 

0.66 

21 

il    1.1 

10  5834.93 

854  35.0 

9.3  0.67 

4 

14  10.5 

1 1  1 1    8.30 

4732    1.9 

1.0 

9.2 

0.66 

22 

10  56.9 

10  5818.62 

48  56  14.3 

9.3 

0.07 

5 

14   6.4 

11  10  54.29 

7  33  42.0 

1.0 

9.2 

0.66 

23 

10  52.7 

10  58  2.47 

8  57  52.2 

9.3 

0.67 

6 

14   2.2 

11  10  40.03 

7  3523.5 

1.0 

9.2 

0.67 

24 

10  48.5  10  57  46.40 

8  59  28.8 

9.:<|  0.67 

7 

1358.0 

II  1025.53 

7  37  6.3 

1.0 

9.2 

0.C7 

25  10  44.3;  10  57  30.70 

9    1    3.0 

9.3|  0.67 

8 

1353.9 

II  10  10.80 

73850.3 

1.0 

9.3 

0.67 

26  10  40.1,  10  57  l.'i.lO 

0   2:J7.5 

1.0 

9.3 

0.67 

9 

1349.7 

II    955.83 

47  40  35.4 

t.o 

9.3 

0.67 

27 

10  35.0,  10  56  50.60 

40   4    0.4 

1.0 

9.2  0.67 

10 

1345.5 

II    9  40.64 

74221.6 

1.0 

9.3 

0.67 

28!  10  31.7 

10  56  44.48 

0   5  30.0 

1.0 

0.2  0.07 

1 

II 

1341.3 

11    925.24 

7  44   8.9 

1.0 

9.3 

0.67 

20!  10  27.5  I0  56  2il.40 

1 

0   7   8.8 

1.0 

9.2  0.67 

12 

13  37.1 

11    9   0.61 

7  45  57.1 

1.0 

9.3 

0.67 

30 

10  23.4   10  56  14.72 

9   8  36.0 

1.0 

9.2 

0.67 

13 

13  32,9 

11    8  5.3.84 

7  47  46.2 

1.0 

9.3 

0.67 

31  i  10  10.2  10  56   O.IH 

9  10    1.5 

1.0 

0.2 

0.(>7 

14 

13:^.7 

11    8  37.8<» 

47  40  :16.2 

1.1 

9.3 

0.67 

Apr.   1    lOl.VO  I0.'>:»I.V87 

40  1 1  25.2 

1.0    0.2  (Mw; 
l.d    9.2|o.(i(> 

15 

1324.5 

11    821.70 

47  5127.0 

1.1 

0.3  0.67  1 

.2  10  lO.H  I0.Vi3l.MI 

+0  12  47.2 
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FOR  TRANSIT  AT  WASHINGTON. 

• 

I>At«. 

Mean 

Time 

of 

Transit 

Apparent 
R.  Aioension 

At 

Tranmt. 

~h   HI     • 
10  55  4.5.87 

Apparont 

DeoUnalion 

at 

Trannit. 

O        /        // 

+9  1 1  25.2 

Hor. 
Par. 

// 
I.O 

Polar 
Semi* 
dlam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

K.  ABoension 

at 

Transit. 

h    in      8 
10  50  36.58 

Apparent 

Deoiinatioti 

at 

Transit. 

Hor. 
Par. 

II 
1.0 

Polar 
Seoii* 
diaai. 

#' 
8.6 

1 

8.T.of 
Sem. 
Paaa. 
Mer. 

s 
0.62 

Apr.  1 

h    m 
10  15.0 

8 

0.66 

May  17 

h    II) 
7    9.0 

0       1       II 

+9  36  36. 1 

2 

10  10.8 

10  55  31.81 

9  1247.2 

1.0 

9.2 

0.66 

18 

7    .5.1 

10  50  38.60 

9.36  13.3 

1.0 

8.6 

0.62 

3 

10   6.7 

10  55  17.99 

9  14    7.4 

1.0 

9.2 

0.G6 

19 

7    1.2 

105041.00 

9  35  48.2 

1.0 

8.6  0.62 

4 

10   2.5 

10  55   4.44 

915  25.6 

1.0 

9.2 

0.66 

20 

6  57.3 

10  50  43.78 

9  35  20.7 

1.0 

8.6 

0.62 

5 

958.4 

105451.15 

9  16  42.0 

1.0 

9.2 

0.66 

21 

6  53.4 

10  50  46.94 

9  34  50.9 

1.0 

8.5 

061 

6 

9  54.2 

1054  38.14 

+9  17  56.5 

1.0 

9.2 

0.66 

22 

6  49.6 

10  50  50.49 

+9  34  18.8 

1.0 

8.5 

0.61 

7 

950.1 

10  54  25.41 

9  19   8.9 

i.O 

9.2 

0.66 

23 

6  45.7 

10  50  54.42 

9  33  44.3 

1.0 

8.5 

0.61 

8 

945.9 

10  54  12.97 

920  19.4 

1.0 

9.1 

0.66 

24 

641.9 

10  50  58.73 

9  33   7.5 

1.0 

8.5 

0.61 

9 

941.8 

10  54   0.83 

9  2127.8 

1.0 

9.1 

0.66 

25 

6  38.0 

10  51    3.42 

9  32  28.5 

1.0 

8.5 

0.61 

10 

9  37.7 

10  53  48.98 

9  22  34.3 

1.0 

9.1 

0.66 

26 

6  34.2 

10  5f   8.49 

93147.1 

1.0 

8.5 

0.61 

11 

9  33.5 

10  5337.44 

+9  23  38.4 

1.0 

9.1 

0.66 

27 

6  30.3 

10  51  13.93 

+9  31    3.5 

1.0 

8.5 

0.61 

12 

9  29.4 

10  53  26.20 

9  24  40.5 

10 

9.1 

0.66 

28 

6  26.5 

10  51  19.75 

9  30  17.6 

i.O 

8.5 

0.61  • 

13 

9  25.3 

1053  15.28 

9  25  40.5 

1.0 

9.1 

0.66 

29 

6  22.6 

10  5125.95 

9  29  29.4 

1.0 

8.4 

0.61 

14 

921.2 

10  53  4.68 

0  26  :)8.3 

1.0 

9.1 

0.66 

30 

6  18.8 

10  5132.52 

9  28  39.0 

1.0 

8.4 

0.61 

15 

9  17.1 

10  52  54.41 

9  27  33.9 

1.0 

9.1 

0.66 

31 

6.15.0 

10  5139.46 

9  27  46,4 

1.0 

6.4 

0.61 

16 

913.0 

10  52  44.47 

+9  28  27.2 

1.0 

9.1 

0.66 

Dec.   1 

19  15.0 

11.59  11.42 

+2  23   5.6 

0.9 

8.1 

0.58 

1 

17 

9   8.9 

10  5234.86 

929  18.3 

1.0 

9.0 

0.66 

2 

19  11.3 

II  5926.01 

22147.1 

0.9 

8.1 

0.58 

18 

9   4.8 

10  5225.59 

9  30   7.2 

1.0 

9.0 

0,65 

3 

19   7.6 

1 1  59  40.26 

2  20  30.9 

0.9 

8.1 

0.58 

19 

9  0.8 

10  5216.66 

9  30  53.9 

1.0 

9.0 

0.65 

4 

19   3.9 

1159  54.18 

2  19  17.0 

0.9 

8.1 

0.58 

20 

8  56.7 

10  52  8.08 

9  3138.1 

1.0 

9.0 

0.65 

5 

19   0.2 

12   0   7.77 

2  18   5.4 

0.9 

8.1 

0.58 

2\ 

852.6 

105159.85 

+9  32  20.0 

1.0 

9.0 

0.65 

6 

18  56.5 

12   021.02 

+2  1656.1 

0.9 

8.1 

0.58 

22 

8  48.5 

105151.98 

9  32  59.7 

1.0 

9.0 

0.65 

7 

18  52.7 

12   0  33.92 

2  15  49.2 

0.9 

8.2 

0.58 

23 

844.5 

10  5144.46 

9  33  37.1 

1.0 

9.0 

0.65 

8 

18  49.0 

12   0  46.47 

2  14  44.6 

0.9 

8.2 

0.58 

24 

840.5 

10  5137.29 

9  34  12.1 

1.0 

9.0 

0.65 

9 

1845.3 

12   0  58.68 

213  42.4 

0.9 

8.2 

0.58 

25 

836.4 

105130.48 

9  34  44.8 

1.0 

8.9 

0.65 

10 

1841.5 

12    1  10.55 

2  12  42.5 

0.9 

8.2 

0.58 

26 

8  32.4 

105124.04 

+9  35  15.0 

1.0 

8.9 

0.65 

11 

18  37.8 

12    1  22.06 

+2  1 1  45.0 

0.9 

8.2 

0.58 

27 

828.3 

1051  17.97 

9  35  43.0 

1.0 

8.9 

0.64 

12 

1834.1 

12    1  33.21 

210  60.0 

0.9 

8.2 

0.58 

28 

824.3 

10  51  12.26 

9  36   8.6 

1.0 

8.9 

0.64 

•   13 

18  30.3 

12    1  44.01 

2   9  57.4 

0.9 

8.2 

0.59 

29 

820.3 

10  51    6.93 

9  36  31.8 

1.0 

6.9 

0.64 

14 

18  26.5 

12    154.44 

2   9   7.2 

0.9 

8.2 

0.59 

30 

8  16.3 

10  51    1.97 

9  36  52.6 

1.0 

8.9 

0.64 

15 

1822.8 

12   2   4.52 

2  819.4 

0.9 

8.3 

0.59 

May  1 

812.3 

105057.39 

+9  37  1 1.0 

1.0 

8.9 

0.64 

16 

18  19.0 

12   2  14.23 

+2  7  34.2 

0.9 

8.3 

0.59 

2 

8   8.3 

1050  53.18 

9  37  27.0 

1.0 

8.8 

0.64 

17 

1815.2 

12  223.67 

2  6  51.4 

0.9 

8.3 

0.59 

3 

8  4.3 

10  50  49.35 

9  37  40.6 

1.0 

8.8 

0.64 

18 

18  11.5 

12  2  32.53 

2  6  11.0 

0.9 

8.3 

0.59 

4 

8  0.3 

105045.91 

937  51.8 

1.0 

8.8 

0.64 

19 

18  7.7 

12  241.13 

2  5  33.2 

0.9 

8.3 

0.59 

6 

7  56.3 

1050  42.87 

9  38   0.6 

1.0 

8.8 

0.63 

20 

18   3.9 

12  249.35 

2  4  57.9 

0.9 

8.3 

0.59 

6 

7  52.3 

1050  40.20 

+9:w  6.9 

1.0 

8.8 

0.63 

21 

18  0.1 

12   2  57.19 

+2   4  25.1 

0.9 

8.3 

0.59 

1 

7 

7  48.4 

10  50  37.92 

9  38  10.8 

1.0 

8.8 

0.63 

22 

17  56.3 

12   3   4.65 

2   3  55.0 

0.9 

8.3 

0.59 

1 
1 

8 

7  44.4 

10  60:)6.02 

9  3812.3 

1.0 

8.7 

0.63 

23 

17  52.4 

12   3  11.73 

2   3  27.3 

0.9 

8.4 

0.60 

9 

7  40.4 

1060  34.52 

9:)8lt.3 

1.0 

8.7 

0.63 

24 

17  48.6 

12   3  18.41 

2   3   2.2 

0.9 

8.4 

0.60 

10 

7  36.5 

I0  50  33.4J 

9  38   7.9 

1.0 

8.7 

0.63 

25 

17  44.8 

12   3  24.71 

2  2  39.7 

1.0 

8.4  0.60 

II 

7  32.6 

10  50  32.69 

+9  38   2.0 

1.0 

8.7 

0.63 

26 

1741.0 

12   3  30.62 

+2   2  19.7 

1.0 

8.4  0.60 

12 

728.6 

10  50  32.36 

9  37  53.8 

1.0 

8./ 

0,63 

27 

17  37.1 

12   336.14 

2   2  2.3 

1.0 

8.4  0.60 

13 

7  24.7 

10  50  32.42 

9  37  43. 1 

1.0 

8.7 

0.63 

28 

17  33.3  12   3  41.27 

2    147.6 

1.0 

8.4 

0.60 

14 

7  20.8 

10  5032.87 

9  37  29.9 

1.0 

S.6 

0.62 

29 

17  29.4  12   3  46.00 

2    135.5 

1.0 

8.4  0.60 

15 

7  16.8 

10  50  33.72 

9  37  14.4 

1.0 

8.6  0.62 

30  17  25.6'  12   3  50.33 

2    1  25.9 

1.0 

8.4*  0.60  ' 

1 

16 

7  12.9 

10  50  34.96 

+9  36  .'HJ.4 

1.0 

8.6  0.62 

31    17  21.7  12   3  54.2() 

+2    1  19.0 

1.0 

1          1 
8.5  0.60 ! 

1 

17 

7   9.0 

10  50  36.58 

+9  36  36. 1 

1.0 

8.6  0.62 

32  17  17.8  12   3.S7.78 

+2    1  14.7 

1.0 

8.5  0.60 1 

1 
1 
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FOR  TRANSIT  AT  WASHINGTON. 

Data. 

Heaa 

Time 

of 

Traoait 

Appareot 
R.A.iioenaioo 

at 
Traoait. 

▲pparaot 

DeoUDatioii 

at 

Transit. 

Hor. 
Par. 

n 

0.5 

8.T.of 
ISein. 

Somi-  PaM. 

dtam.  Mer. 

II   :     • 

1.8  0.19 

Dat«. 

Mean 
Tim© 

of 
rrannit. 

h    no 
15  17.3 

1 

Apparoat 

K.  Aaoenaion 

at 

Traoait. 

Apparont 

DoeUnatton 

at 

Transit. 

Hor. 
Par. 

II 
0.5 

Bomt- 
dlam. 

II 
1.9 

B.T.OI 
Sem. 
Pass 
llor. 

a 
0.13 

Jan.  16 

h    m 
1814.7 

h   m     • 
13  57  8.65 

Oil' 

-119354.0 

Mar.  1 

h  m     a 
13  5641.94 

O       1       II 

-119091.8 

16 

18  10.8 

1357  19.65 

1194  14.3 

0.5 

1.8,0.19 

9 

15  13.3  13  5636.06 

Jl  1959.5 

0.5 

1.9 

0.13 

17 

18   7.0 

13  57  16.43 

1 1  94  33.4 

0.5 

1.8' 0.19 

3 

15  9.3  13  56  30.71 

M  1999  3 

;  0.5 

1.9 

0.13 

18 

18   3.1 

1357  90.01 

1194  51.3 

0.5 

1.8  0.19 

4 

15   5.3 

135695.19 

'll  1851. 1 

0.5 

1.9 

0.13 

19 

1759.9 

13  5793.38 

1195  8.1 

0.5 

1.60.19 

5 

15    1.9  13  56  19.50 

11  1819.0 

0.5 

1.9 

0.13 

90 

1755.3 

13  57  96.54 

-119593.8 

0.5 

1.8,0.19 

6 

14  57.9  13  5613.64 

-11  17  46.0 

0.5 

1.9 

0.13 

91 

1751.5 

135799.48 

119538.4 

0.5 

1.8  0.19 

7 

14  53.9  13  56  7.61 

11  17  19.1 

0.5 

1.0 

0.13 

99 

1747.6 

13  57  39.99 

119551.8 

0.5 

1.8  0.19 

8 

14  49.1   13  56    1.43 

11  1637.4 

0.5 

1.9 

0.13 

93 

17  43.7 

1357  34.75 

1196  4.0 

0.5 

1.80.19 

1 

9 

14  45.1   135555.08 

11  16    1.8 

0.5 

1.9 

0.13 

94 

17  39.8 

13  57  37.06 

119615.1 

0.5 

1.80.19 

10 

14  41.0  135548.58 

1 

II  1595.3 

0.5 

1.9 

0.13 

96 

17  36.9 

1357  39.17 

-119695.0 

0.5 

1.8  0.19 

11 

14  37.0  13  5641.93 

1 

-11  14  48.1 

0.5 

1.9 

0.13 

96 

17  39.0 

13  57  41.06 

119633.8 

0.5 

1.8  0.19 

19 

14  33.0,  135535.13 

11  14  lO.I 

0.5 

1.9 

0.13 

97 

1798.1 

1357  49.74 

119641.4 

0.5 

1.8  0.19 

1 

13 

14  98.9  135598.18 

11  1331.9 

0.5 

1.9 

0.13 

98 

17  94.9 

13  57  44.90 

1 1  96  47.9 

0.5 

1.8,0.19 

14 

14  94.9  13  5591.08 

II  1961.6 

0.5 

1.9 

0.13 

99 

17  90.3 

13  57  45.45 

119653.9 

0.5 

1.8  0.19 

15 

14  90.8  13  55  13.85 

11  1911.3 

0.5 

1.9 

0.13 

30 

17  16.3 

1357  46.49 

-1 1  96  57.3 

0.5 

1.8  0.19 

16 

14  16.8  13  55  6.49 

-nil  30.9 

0.5 

1.9 

0.13 

31 

17  19.4 

13  5747.39 

1197  0.3 

0.5 

1.8  0.19 

17 

14  19.7  13  54  58.99 

11  1048.4 

0.5 

1.9 

0.13 

Feb.  1 

17   8.5 

135747.93 

1197  9.9 

0.5 

1.8  0.19 

18 

14   8.6  1354  61.36 

II  10  5.9 

0.5 

1.9 

0.13 

9 

17   4.6 

13  57  48.33 

1197  9.9 

0.5 

1.8  0.19 

19 

14   4  6  13  54  43.61 

11    999.7 

0.5 

1.9 

0.13 

3 

17  0.7 

13  57  48.51 

1197  9.4 

0.6 

1.8  0.13 

90 

14   0.5|  13  54  35.74 

1 

11    838.9 

0.5 

1.9 

0.13 

4 

1656.7 

13  57  48.49 

-1197  0.8 

0.5 

1.8  0.13 

91 

13  56.5' 13  54  97.74 

-11    7  54.5 

0.5 

1.9 

0.13 

5 

16  59.8 

135748.95 

119658.0 

0.5 

1.8  0.13 

99 

13  59.4  13  54  19.63 

11    7   9.4 

0.5 

1.9 

0.13 

6 

16  48.9 

13  57  47.79 

119654.1 

0.5 

1.8  0.13 

93 

1348.3  13  54  11.49 

11    693.8 

0.5 

1.0 

0.13 

7 

16  44.9 

13  57  47.19 

119649.0    0.5 

1.8  0.13 

94 

13  44.9  13  54   3.09 

11    537.6 

0.5 

1.9 

0.13 

8|  1641.0 
9  16:17.0 

1357  46.95 

119649.8    0.5 

1.8  0.13 

1 

95 

13  40.9  13  53  54.66 

11    4  50.8 
-11    4   3.4 

0.5 

1.9 

0.13 

1357  45.16 

-119635.5    0.5 

1.8  0.13 

1 

96 

13  36.li  1353  46.13 

0.5 

1.9 

0.13 

10 

1633.1 

13  57  43.86 

119697.0    0.5 

1.0  0.13 

97 

13  39.0  13  53:17.51 

11    3  15.6 

0.6 

1.9 

0.13 

II 

1699.1 

1357  49.35 

II  96  17.4 

0.5 

1.9  0.13 

98 

1398.0,  13  5398.79 

II    997.3 

0.5 

1.9 

0.13 

19 

1695.1 

1357  40.64 

1196  6.7 

0.5 

1.9  0.13 

1 

99 

1393.0,  13  53  19.98 

11    138.5 

0.5 

1.9 

0.13 

13 

1691.9 

13  57  38.79 

119554.9    0.6 

1.9  0.13 

30 

13  19.8  13  5311.08 

11    049.9 

0.5 

1.9 

0.13 

14 

16  17.9 

135736.60 

-119549.0    0.5 

1.9  0.13 

31 

13  15.7  13  53   9.10 

-I069«>.5 

0.5 

1.9 

0.13 

16 

16  13.9 

13  57  34.97 

119597.9 

0.5 

1.9' 0.13 

Apr.  1 

13  11.6.135953.05 

1059  9.3 

0.6 

1.9 

0.13 

16 

16  9.3 

135731.74 

119519.8 

0.5 

1.9  0.13 

5 

13   7.6 

13  5943.99 

1058  18.8 

0.5 

1.9 

0.13 

17 

16  6.3 

135799.01 

1 1  94  56.6 

0.6 

1.9,0.13 

3 

13  3.6 

136934.71 

106797.9 

0.5 

1.9 

0.13 

18 

16   1.3 

13  5796.08 

1 1  94  39.4 

0.5 

1.9  0.13 

4 

1956.4  136995.44 

105636.6 

0.5 

1.9 

0.13 

19 

1557.3 

135799.95 

-119491.1 

0.6 

1.9  0.13 

6 

1966.3  135916.19 

-105545.0 

0.5 

1.9 

0.13 

90 

1553.3 

1357  19.63 

1194    1.7    0.5 

1.9  0.13 

6 

19  51.9 

13  59  6.73 

1054  53.1 

0.5 

1.9 

0.13 

91 

1549.3 

13  57  16.11 

1193  41.3    0.5 

1.9  0.13 

7 

1947.1 

13  5157.98 

10  54   0.0 

0.5 

1.9 

0.13 

99 

15  45.3 

135719.41 

1193  19.8    0.5 

1 

1.9  0.13 

8 

1943.0 

135147.79 

10  53  8.4 

0.5 

1.9 

0.13 

93 

1541.3 

1357  8.51 

119957.4    0.6 

1.90.13 

1 

9 

1938.9 

13  5138.96 

105915.7 

0.5 

1.9 

0.13 

94 

1537.3 

1357   4.43 

-1IW;U.0    0.5 

1.9  0.13 

10 

1934.8 

135198.68 

-10  5199.8 

0.6 

1.9 

0.13 

'         95 

1533.3 

1357  0.16 

Il9>i  9.5|   0.5 

1.9  0.13 

11 

1930.8 

1351  19.07 

105099.7 

0.6 

1.9 

0.13 

96 

1590.3 

135656.70 

119144.0;  0.5 

1.9  0.13 

19 

1996.7 

13  51    9.43 

104936.5 

0.5 

1.9 

0.13 

97 

1595.3 

135651.06 

1 1  91  17.6|   0.5 

1.9  0.13 

13 

1999.6  13  50  59.76 

104843.1 

0.5 

1.9 

0.13 

98 

1591.3 

13  5646.94 

119050.9    0.5 

1.9  0.13 

14 

1918.5  135050.06 

10  47  49.6 

0.5 

1.9 

0.13 

Mat.  I 

15  17.3 

135641.94 

-II  90  91.8    0.5 

1.9  0.13 

15 

19  14.4 

13  5040.35 

-10  4666.0 

0.6 

1.9 

0.13 

1          « 

15  13.^ 

I3  5636.m^ 

-11  19G9.5    0  5 

1.9  0.13 

16 

19  10.3 

13  5030.69 

-1046  9.3 

0.6 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

K.AaoeQ8ion 

at 

Transit. 

Apparent 

Deoiination 

at 

Transit. 

Hor. 
Par. 

II 
0.5 

Semi- 
diam. 

II 
1.9 

8.T.of 
Sem. 
Pass. 
Mer. 

a 
0.13 

Date. 

Hean 

Time 

of 

Transit 

Apparent 

RAioension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi- 
dlaoL 

8.T^f^ 
Bern. 

PlMS. 

Her. 

a 
0.13 

Apr.  16 

h    m 
1210.3 

li    m     B 
13  50  30.62 

O       1        II 

-10  46  2.3 

Jane  1 

h    m 
9   2.9 

h  m    s 
1343  56.07 

O       1       II 

-1010   4.3 

u 

0.5 

It 
1.9 

17 

12   6.2 

13  50  20.89    10  45   8.6 

0.5 

1.9 

0.13 

2 

8  58.8 

13  43  49.99 

10 

9  31.7 

0.5 

1.9 

0.13 

18 

12   2.1 

1350  11.1.5 

10  44  14.'.) 

0.5 

1.9 

0.13 

3 

8  54.8 

13  43  44.06 

10 

9  0.0 

0.5 

1.9 

0.13 

19 

1158.0 

13  50    1.40 

104321.2 

0.5 

1.9 

0.13 

4 

850.8 

13  43  38.29 

10 

829.3 

0.6 

1.9 

0.13 

20 

1153.9 

13  49  51.66 

10  42  27.5 

0.5 

1.9 

0.13 

5 

8  46.8 

13  43  32.67 

10 

7  69.5 

0.6 

1.9 

0.13 

21 

1 1  49.8 

134941.93 

-10  4133.9 

0.5 

1.9 

0.13 

6 

842.7 

13  4327.22 

-10 

7  30.6 

0.5 

1.9 

0.13 

22 

1 1  45.7 

13  49  32.21 

10  40  40.3 

0.5 

1.9 

0.13 

7 

838.7 

13  4321  94 

10 

7  2.6 

0.5 

1.9 

0.13 

23 

1141.6 

13  49  22.50 

10  39  46.8 

0.5 

1.9 

0.13 

8 

834.7 

13  43  16.82 

10 

6  36.6 

0.5 

1.9 

0.13 

24 

1 1  37.5 

13  49  12.80 

10  38  53.4 

0.5 

1.9 

0.13 

9 

830.7 

134311.88 

10 

6  9.6 

0.5 

1.9 

0.13 

25 

1 1  33.4 

1349   3.13 

10  3d  0.2 

0.5 

1.9 

0.13 

10 

826.7 

13  43  7.09 

10 

544.4 

0.6 

1.9 

0.13 

26 

1129.4 

13  48  53.49 

-10  37   7.1 

0.5 

1.9 

0.13 

11 

822.7 

1343  2.48 

-10 

620.4 

0.5 

1.9 

0.13 

27 

1 1  25.3 

13  48  43.87 

10  36  14.2 

0.5 

1.9 

0.13 

12 

818.7 

13  42  58.05 

10 

4  67.3 

0.5 

1.9 

0.13 

28 

1121.2 

134834.29 

103521.5 

0.5 

1.9 

0.13 

13 

814.7 

134253.79 

10 

4  36.2 

0.6 

1.9 

0.13 

29 

11  17.1 

13  4824.75 

10  34  29.0 

0.5 

1.9 

0.13 

14 

810.7 

134249.71 

10 

4  14.2 

0.5 

1.9 

0.13 

30 

11  13.0 

13  48  15.25 

10  33  36.8 

0.5 

1.9 

0.13 

15 

8  6.7 

134246.80 

10 

3  64.2 

0.6 

1.9 

0.13 

May  1 

11    8.9 

13  48   5.79 

-10  32  44.9 

0.5 

1.9 

0.13 

16 

8  2.7 

134242.08 

-10 

336.2 

0.6 

1.9 

0.13 

2 

11    4.8 

13  47  56.39 

10  3153.2 

0.5 

1.9 

0.13 

17 

758.7 

13  42  38.64 

10 

3  17.3 

0.5 

1.9 

0.13 

3 

11    0.7 

13  47  47.04 

1031    1.8 

0.5 

1.9 

0.13 

18 

7  54.7 

134235.18 

10 

3   0.4 

0.5 

1.9 

0.13 

4 

10  56.6 

13  47  37.75 

10  30  10.8 

0.5 

1.9 

0.13 

19 

7  60.7 

13  4232.00 

10 

244.6 

0.5 

1.9 

0.13 

5 

1052.6 

13  47  28.52 

1029  20.1 

0.5 

1.9 

0.13 

20 

746.7 

13  4229.01 

10 

229.8 

0.5 

1.9 

0.13 

6 

10  48.5 

13  47  19.35 

-102829.8 

0.5 

1.9 

0.13 

21 

742.7 

134226.21 

-10 

216.1 

0.6 

1.9 

0.13 

7 

1044.4 

13  47  10.26 

10  27  40.0 

0.5 

1.9 

0.13 

22 

738.8 

13  4223.59 

10 

2  3.5 

0.6 

1.9 

0.13 

8 

10  40.3 

13  47    1.23 

1026  50.5 

0.5 

1.9 

0.13 

23 

7  34.8 

134221.16 

10 

151.9 

0.5 

1.9 

0.13 

9 

1036.2 

13  46  52.29 

1026    1.5 

0.5 

1.9 

0.13 

24 

7  30.8 

134218.92 

10 

141.4 

0.5 

1.9 

0.13 

10 

1032.2 

13  46  43.43 

1025  13.0 

0.5 

1.9 

0.13 

25 

7  26.8 

134216.86 

10 

131.9 

0.5 

1.9 

0.13 

II 

10  28.1 

13  46:)4.66 

-10  24  25.0 

0.5 

1.9 

0.13 

26 

722.9 

13  4215.00 

-10 

123.6 

0.6 

1.9 

0.13 

12 

1024.0 

13  4625.97 

10  23  37.5 

0.5 

1.9 

0.13 

27 

7  18.9 

134213.33 

10 

1  16.4 

0.5 

1.9 

0.13 

13 

10  19.9 

1346  17.38 

10  2250.5 

0.5 

1.9 

0.13 

28 

7  15.0 

13  4211.85 

10 

1  10.3 

0.5 

1.9 

0.13 

14 

10  15.9 

13  46   8.89 

1022   4.1 

0.5 

1.9 

0.13 

29 

7  11.0 

13  42  10.56 

10 

1    6.3 

0.5 

1.9 

0.13 

15 

10  11.8 

13  46   0.50 

1021  18.3 

0.5 

1.9 

0.13 

30 

7    7.1 

13  42  9.47 

10 

1    1.4 

0.6 

1.8 

0.13 

16 

10   7.7 

13  45  52.21 

-10  20  33.0 

0.5 

1.9 

0.13 

July  1 

7   3.1 

1342  8.67 

-10 

058.6 

0.5 

1.8 

0.13 

17 

10   3.6 

13  45  44.02 

10  19  48.4 

0.5 

1.9 

0.13 

2 

6  59.2 

13  42  7.87 

10 

066.9 

0.6 

1.8 

0.12 

18 

9  59.6 

13  4535.95 

10  19   4.4 

0.5 

1.9 

0.13 

3 

6  55.2 

13  42  7.37 

10 

066.3 

0.5 

1.8 

0.12 

19 

9  55.5 

13  45  27.99 

10  1821.1 

0.5 

1.9 

0.13 

4 

6  51.3 

13  42  7.07 

10 

056.9 

0.5 

1.8 

0.12 

20 

9  51.5 

1345  20.14 

10  17  38.4 

0.5 

1.9 

0.13 

5 

647.4 

13  42  6.97 

10 

068.6 

0.5 

1.8 

0.12 

21 

9  47.4 

13  45  12.42 

-10  16  56.4 

0.5 

1.9 

0.13 

6 

6  43.4 

13  42  7.06 

-10 

1    1.6 

0.5 

1.8 

0.12 

22 

9  43.3 

13  45   4.82 

10  16  15.2 

0.5 

1.9 

0.13 

7 

639.5 

13  42  7.35 

10 

1    5.5 

0.6 

1.8 

0.12 

23 

9  39.3 

I3  44  57.,34 

10  1534.6 

0.5 

1.9 

0.13 

6 

6  35.6 

13  42  7.84 

10 

1  10.6 

0.5 

1.8 

0.12 

24 

9  35.2 

1344  49.98 

to  14  54.8 

0.5 

1.9 

0.13 

9 

631.7 

13  42   8.63 

10 

1  16.9 

0.5 

1.8 

0  12 

25 

9  31.2 

13  44  42.76 

10  14  15.7 

0.5 

1.9 

0.13 

10 

627.7 

13  42  9.42 

10 

124.3 

0.5 

1.8 

0.12 

26 

927.1 

13  44  35.67 

-10  13  37.4 

0.5 

1.9 

0.13 

11 

623.8 

13  42  10.60 

-10 

132.8 

0.5 

1.8 

0.12 

27 

9  23. 1 

13  44  28.72 

10  12  59.8 

0.5 

1.9 

0.13 

12 

6  19.9 

134211.79 

10 

142.5 

0.5 

1.8 

0.12 

28 

9  19.0!l3  44  21.90 

10  1223.0 

0.5 

1.9 

0.13 

13 

6  16.0  13  42  1.3.27 

10 

153.3 

0.5 

1.8 

0.12 

39 

9  15.0  13  44  15.22 

10  II  47.1 

0.5 

1.9 

0.13 

14 

6  12  1   13  42  14.96 

10 

2  5.2 

0.5 

1.8 

0.12 

30 

911.0 

1344    8.69 

10  11  12.0 

0.5 

1.9 

0.13 

15 

6  8.2  13  4216.84 

10 

2  18.2 

0.5 

1.8 

0.12 

31 

9  6.9 

13  44   2.31 

-10  10  37.7 

0.5 

1.9 

0.13 

16 
17 

6   4.3 

134216.91 

-10 

232.4 

0.5 

1.8 

0.12 

Jane  I 

9  2.9  13  43  66.07 

-1010   4.3 

0.5 

1.9 

0.13 

6   0.4' 134221.1^ 

-10 

247.6 

0.5 

1.8 

0.12 
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FOR  TRANSIT  AT  WASHINGTON. 


DHt«. 


M6MI 

Time 

of 
Trmiuit. 


Jan.  I 
2 
3 
4 
6 

6 

7 
8 
0 

10 

• 
II 

19 

13 

14 

15 

16 
17 
18 
19 
*20 

21 
02 
23 
94 
35 


h    Di 
925.5 

921.G 

9  17.5 

9  13.5 

9  9.5 

9  5.4 

9  1.4 
857.4 
853.4 
849.4 

845.4 
841.4 
837.4 
833.4 
829.4 

825.4 
821.4 
817.4 
813.4 
8  9.5 

8  6.5 
8  1.5 
7  57.5 
7  53.S 
7  49.6 


26  7  45.6 

27  741.6 

28  7  37.6 

29  7  33.7 
30|  7  29.7 


31 

Feb.  I 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 


AppArent 

il.AMMUiOD 

at 

Transit. 

h    ni     « 
4  1 1  19.24 

4  111  :i.9:i 

4  1 1  8.72 
4  1 1  3.60 
4  10  58.59 

4  1053.67 
4  104a86f 
4  1044.14 
4  1039.53 
4  1035.04 

4  1030.66 
4  1026  40 
4  1022.26 
4  10  18.23 
4  10  14.31 


7  25.7 
7  21.8 
7  17.8 
713.9 
7   9.9 

7  0.0 
7  2.0 
6  58.1 
6  54.1 
650.2 

646.2 
6  42.3 
638.4 
6  34.4 
630.5 

1.*^   626.6 
id   622.7 


Appareiit 

Deefination 

at 

Tranait. 


•1-1925  15.0 
1925  3.() 
1924  52.5 
192441.7 
1924  31.2 

+192421.0 
1924  11.1 
1924  1.4 
192352.1 
192343.2 

+192334.5 
192326.2 
1923  16.3 
192310.7 
1923  3.4 


4  1010.51-1-192256.5 
4  10  6.83  192249.9 
4  10  3.28  192243.7 
4   959.85    192237.9 


4  966.56 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


953.38 
950.3:) 
947.41 
944.02 
941.06 

939.44 
9  37.05 
934.79 
9  32.67 
930.68 

928.83 
927.11 
925.53 
924.00 
922.80 


4  921.64 

4  920.63 

4  919.76 

4  919.03 

4  918.43 

4  9  17.99 

4  9  17.70 

4  9  17.54 

4  9  17.53 

4  917.66 


4 
4 


9  17.94 
918.36 


192232.4 

+192227.3 
192222.6 
192218.3 
1922  14.3 
192210.7 

+1922  7.4 
1922  4.5 
1922  2.0 
192159.9 
192158.1 

+192156.7 

1921  55.7 
192155.1 
192154.8 
192155.0 

+192155.6 
192156.0 
192157.9 
192159.7 

1922  1.8 

+  l!r-»i  4.3 
19  22  7.2 
1922  10.5 
192214.2 
192218.3 

+192222.8 
+192927.6 


Hor 
Par. 

S«nii- 
diaiu. 

H 

1.3 

S.T.of 
Sciii. 
Paaa. 
Her. 

a 
0.09 

IlHlP. 

0.3 

Feb.  15 

0.3 

1.3 

0.00 

16 

0.3 

1.3 

0.09 

17 

0.3 

1.3 

O.Ot) 

18 

0.3 

1.3 

0.09 

19 

0.3 

1.3 

0.09 

20 

0.3 

1.3 

0.09 

21 

0.3 

1.3 

0.09 

22 

0.3 

1.3 

0.09 

23 

0.3 

1.3 

0.09 

24 

0.3 

1.3 

0.09 

25 

0.3 

1.3 

0.09 

96 

0.3 

1.3 

0.09 

27 

0.3 

1.3 

0.09 

28 

0.3 

1.3 
1.3 

0.09 
0.09 

29 

0.3 

Sept  1 

0.3 

1.3 

0.09 

2 

0.3 

1.3 

0.09 

3 

0.3 

1.3 

0.09 

4 

0.3 

1.3 

0.09 

5 

0.3 

1.3 

0.09 

6 

0.3 

1.3 

0.09 

7 

.0.3 

1.3 

0.09 

8 

0.3 

1.3 

0.09 

9 

0.3 

1.3 

0.09 

10 

0.3 

1.3 

0.09 

11 

0.3 

1.3 

0.09 

12 

0.3 

1.3 

0.09 

13 

0.3 

1.3 

0.09 

14 

0.3 

1.3 

0.09 

15 

0.3 

1.3 

0.09 

16 

0.3 

1.3 

0.09 

17 

0.3 

1.3 

0.09 

18 

0.3 

1.3 

0.09 

19 

0.3 

1.3 

0.09 

20 

0.3 

1.3 

0.09 

91 

0.3 

1.3 

0.09 

92 

0.3 

1.3 

0.09 

93 

0.3 

1.3 

0.09 

94 

0.3 

1.3 

0.09 

95 

0.3 

1.3 

0.09 

96 

0.3 

1.3 

0.09 

27 

0.3 

1.3 

0.09 

28 

0.3 

1.3 

0.09 

29 

0.3 

1.3 

0.09 

30 

0.3 

1.3 

0.09 

Oot.   1 

0.3 

1.3 

0.09 

2 

Mean 

illllO 

of 
Tniiiaa 

h    III 
6  2(5.G 

622.7 

6ia.7 

014.8 

6  10.9 

6  7.0 
6  3.1 
5  59.2 
5  55.3 
551.4 

5  47.5 
543.5 
5  39.6 
5  35.7 
531.9 

17  45.1 
1741.2 
17  37.3 
1733.4 
1729.5 

1725.6 
1721.7 
17  17.7 
17  13.8 
17   9.9 

17  6.0 
17  2.0 
1658.1 
16  54.2 
1650.2 

1646.3 
16  42.3 
1638.4 
1634.4 
1630.5 

1626.5 
1622.6 
16  18.6 
16  14.6 
16  10.7 

16  6.7 
16  2.7 

1558.8 
1554.8 
1550.8 

1546.8 
1542.9 


Apparent 

B.  Aaoenaion 

at 

Transit. 


4 

4 
4 

4 
4 

4 

4 
4 
4 

4 


III     a 
9  17.94 

9  18.36 

9  18.92 

9  19.63 

9  20.46 

921.48 
922.61 
923.89 
995.31 
996.87 


4  998.57 

4  930.49 

4  939.41 

4  9  34.53 

4  936.80 

4  30  99.91 
4  3024.9:1 
4  30  95.40 
4  :K)  26.44 
4  3027.34 

4  3028.10 
4  3028.71 
4  3029.19 
4  30  29.52 
4  3029.71 


4  30  29.77 
4  30  29.69 
4  30  29.47 
4  30  29.11 
4  3028.60 

4  :I0  27.96 
4  3027.191 
4  30  96.27 
4  30  25.22 
4  3024.03 

4  3092.70 
4  30  21.23 
4  30  19.63 
4  :U)  17.89 
4  30  16.02 

4  30  14.02 
4  3011.88 
4  30  9.61 
4  30  7.20 
4  30   4.65 


Apparent 

DecUiuition 

at 

Transit. 


hl-192222.8 
192297.6 

19  2232.8 
192238.4 
192244.4 

+  192250.8 
192257.6 
1923  4.7 

1923  12.9 
199390.1 

+199398.3 
192336.0 
192345.9 
192355.2 

1924  4.9 

+9014  3a4 
90  14  38.9 

20  14  37.8 
9014  37.0 
9014  36.0 

+9014  34.7 
90  14  33.0 
9014  31.1 
90  14  98.9 
90  1428.3 


+2014  93.5 
90  14  90.3 
90  14  16.9 
90  14  13.9 
9014   9.9 

+9014  4.9 
90  14  0.4 
90  13  55.5 
90  1350.4 
90  13  44.9 

+201339.9 
9013  33.9 
901396.9 
901390.4 
90  13  13.61 

+2013  6.51 
2012  60.1 
2012  51.4 
201243.5 
2012  35.3 


4  30    1.98+201226.8 


4  2950.18 


riOI218.1 


Hor. 
Par. 


8eml- 
diam. 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
03 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


1$ 


.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 


.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 


8.T.of 


Pi 
Mer. 


s 
0.09 

0.09 

0.09 

0.09 

0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Aacenaion 

at 

Transit. 

Apparent 

Deofination 

at 

Transit. 

Hor. 
Par. 

n 

0.3 

Seml- 

t* 
1.3 

aT.of 
Sem. 
Pass. 

Mer. 

Date. 

Mean 

Ttme 

of 

Tnnalt. 

Apparent 

B.Aao«naion 

at 

Tranait. 

Apparent 

Deounation 

at 

TnuiBlt. 

Hor. 
Par. 

0.3 

SmiI- 
diaa. 

u 

1.3 

&T.or 
Sem. 

Mar* 

• 
0.09 

Oct.    1 

h    m 
15  46.8 

h   m     a 
4  30    1.98 

o     1      n 

+20  1226.8 

0.09 

Not.  16 

h   m 
1242.1 

h  m     a 
4  26   4.73 

O       f       i» 

+20  222.9 

2 

15  42.9 

429  59.18 

20  12  18.1 

0.3 

1.3 

0.09 

17 

1238.0 

4  25  57.83 

20  2  6.8 

0.3 

1.3 

0.09 

3 

1538.9 

4  29  56.26 

20  12  9.2 

0.3 

1.3 

0.09 

18 

1234.0 

4  96  50.90 

20    1  50.7 

0.3 

1.3 

0.09 

4 

15  34.9 

4  2953.21 

20  12   0.0 

0.3 

1.3 

0.09 

19 

1229.9 

4  25  43.95 

20    134.6 

0.3 

1.3 

0.09 

5 

1530.9 

4  29  50.03 

20  1 1  50.6 

0.3 

1.3 

0.09 

20 

1225.9 

4  25  36.98 

20    1  18.5 

0.3 

1.3 

0.09 

6 

1526.9 

4  29  46.73 

+20  1 1  40.9 

0.3 

n.3 

0.09 

21 

1221.8 

4  2599.97 

+20    1    2.4 

0.3 

1.3 

0.09 

7 

1522.9 

4  29  43.30 

20  1 1  30.9 

0.3 

1.3 

0.09 

22 

1217.8 

4  25  22.94 

90  0  46.2 

0.3 

1.3 

0.09 

8 

15  19.0 

4  29  39.74 

20  1 1  20.7 

0.3 

1.3 

0.09 

23 

1913.7 

4  9515.80 

20   030.1 

0.3 

1.3 

0.09 

9 

15  15.0 

4  29  36.07 

20  11  10.3 

on? 

1.3 

0.09 

24 

19  9.7 

4  96  8.81 

20   0  13.9 

0.3 

1.3 

0.09 

10 

1511.0 

4  29  32.28 

20  10  59.7 

0.3 

1.3 

0.09 

25 

12  5.6 

495    1.71 

19  6067.7 

0.3 

1.3 

0.09 

II 

15   7.0 

4  29  28.38 

+20  1048.9 

0.3 

1.3 

0.09 

26 

12    \A 

4  94  54.60 

+195941.6 

0.3 

1.3 

0.09 

12 

15   3.0 

4  2924.36 

20  10  37.8 

0.3 

1.3 

0.09 

87 

1 1  57.5 

4  24  47.49 

196925.4 

0.3 

1.3 

0.09 

13 

14  59.0 

4  29  20.23 

20  1026.5 

0.3 

1.3 

0.09 

28 

1153.5 

4  94  40.38 

1969  9.3 

0.3 

1.3 

0.09 

14 

14  55.0 

4  29  15.98 

20  10  15.0 

0.3 

1.3 

0.09 

29 

1 1  49.4 

4  24  33.27 

19  6863.3 

0.3 

1.3 

0.09 

15 

14  51.0 

4  29  11.61 

2010   3.2 

0.3 

1.3 

0.09 

30 

1 1  45.4 

4  94  96.16 

196837.3 

0.3 

1.3 

0.09 

16 

14  47.0 

4  29   7.13 

+20   9  51.3 

0.3 

1.3 

0.09 

Dec.  1 

1141.3 

494  19.03 

+196891.3 

0.3 

1.3 

0.09 

17 

14  42.9 

4  29   2.55 

20   9  39.1 

0.3 

1.3 

0.09 

2 

1 1  37.3 

4  94  11.91 

1958  6.3 

0.3 

1.3 

0.09 

18 

14  38.9 

4  2857.86 

20   9  26.8 

0.3 

1.3 

0.09 

3 

1133.2 

4  24   4.79 

1957  49.5 

0.3 

1.3 

0.09 

19 

14  34.9 

4  28  53.08 

20   914.3 

0.3 

1.3 

0.09 

4 

1199.9 

4  93  67.70 

1967  33.7 

0.3 

1.3 

0.09 

20 

14.30.9 

4  2848.19 

20   9    1.6 

0.3 

1.3 

0.09 

5 

1125.1 

4  93  50.63 

1967  18.1 

0.3 

1.3 

0.09 

21 

14  26.9 

4  28  43.20 

+20  8  48.7 

0.3 

1.3 

0.09 

6 

1121.1 

4  93  43.68 

+1957   9.5 

0.3 

1.3 

0.09 

22 

1 4  22.9 

4  2838.11 

20   835.6 

0.3 

l;3 

0.09 

7 

1 1  17.0 

4  9336.64 

195647.0 

0.3 

1.3 

0.09 

23 

14  18  9 

4  28  32.91 

20  822.3 

0.3 

1.3 

0.09 

8 

11  13.0 

4  93  99.63 

196631.6 

0.3 

1.3 

0.09 

24 

14  14.8 

4  2827.61 

20   8  8.8 

0.3 

1.3 

0.09 

9 

11    8.9 

4  2322.54 

19  56  16.3 

0.3 

1.3 

0.09 

25 

14  10.8 

4  2822.23 

20   7  55.2 

0.3 

1.3 

0.09 

10 

11    4.9 

4  2315.57 

1956    1.0 

0.3 

1.3 

0.09 

26 

14   6.8 

4  2816.76 

+20   741.4 

0.3 

1.3 

0.09 

11 

11    0.8 

4  23  8.63 

+195645.9 

0.3 

1.3 

0.09 

27 

14   2.8 

4  28  11.20 

20   7  27.5 

0.3 

1.3 

0.09 

12 

10  56.8 

4  23    1.74 

195530.9 

0.3 

1.3 

0.09 

28 

13  58.8 

4  28  5.55 

20   7  13.4 

0.3 

1.3 

0.09 

13 

10  62.7 

4  22  54.a9 

1956  16.1 

0.3 

1.3 

0.09 

29 

13  54  7 

4  27  59.82 

20   6  59.1 

0.3 

1.3 

0.09 

J4 

10  48.7 

4  22  48.08 

1966    1.4 

0.3 

1.3 

0.09 

30 

13  50.7 

4  27  54.00 

20   6  44.7 

0.3 

1.3 

0.09 

15  10  44.6 

42241.30 

19  64  46.9 

0.3 

1.3 

0.09 

31 

1346.7 

4  27  48.10 

+20  630.1 

0.3 

1.3 

0.09 

16  1040.6 

4  9234.67 

+1964  32.5 

0.3 

1.3 

0.09 

Nov.  1 

1342.6 

4  27  42.11 

20   6  15.4 

0.3 

1.3 

0.09 

17 

1036.6 

4  2927.89 

1964  18.3 

0.3 

1.3 

0.09 

2 

13  38.6 

4  27  :k).05 

20   6   0.6 

0.3 

1.3 

0.09 

18 

10  32.5 

49991.95 

1954   4.2 

0.3 

1.3 

0.09 

3 

13  34.6 

4  27  29.92 

20   5  45.7 

0.3 

1.3 

0.09 

19 

1028.5 

4  99  14.66 

19  5350.2 

0^ 

1.3 

0.09 

4 

13  30.5 

4  27  23.73 

20   5  30.6 

0.3 

1.3 

0.09 

90 

1024.4 

4  99  8.14 

1953  36.5 

0.3 

1.3 

0.09 

5 

13  26.5 

4  27  17.47 

+20   515.4 

0.3 

1.3 

0.09 

21 

1020.4 

4  99    1.67 

+195323.0 

0.3 

1.3 

0.09 

6 

13  22.5 

42711.14 

20   5  0.1 

0.3 

1.3 

0.09 

22 

10  16.4 

49165.27 

1963  9.6 

0.3 

1.3 

0.09 

7 

13  18.4 

4  27   4.74 

20   4  44.8 

0.3 

1.3 

0.09 

23 

10  19.3 

4  9148.94 

196256.4 

0.3 

1.3 

0.09 

8 

13  14.4 

4  26  58.27 

20   4  29.3 

0.3 

1.3 

0.09 

24 

10  8.3 

4  9142.67 

196243.4 

0.3 

1.3 

0.09 

9 

13  10.4 

4  26  51.74 

20   4  13.7 

0.3 

1.3 

0.09 

25 

10   4.2 

4  9136.46 

1952  30.7 

0.3 

1.3 

0.09 

10 

13   6.3 

4  26  45.17 

+20   358.1 

0.3 

1.3 

0.09 

96 

10   02 

4  9130.31 

+195218.1 

0.3 

1.3 

0.09 

11 

13   2.3 

4  26  38.55 

20   3  42.4 

0.3 

1.3 

0.09 

27 

956.2 

4  9124.95 

1969  6.7 

0.3 

1.3 

0.09 

12 

12  58.2 

42631.88 

20   326.6 

0.3 

1.3 

0.09 

28 

9  52.2 

4  21  18.26 

19  5153.6 

0.3 

1.3 

0.09 

13 

1254.2 

4  2625.16 

20   3  10.8 

0.3 

1.3 

0.09 

29 

948.1 

4  21  12.36 

195141.7 

0.3 

1.3 

0.09 

14 

1250.2 

4  26  18.40 

20   2  54.9 

0.3 

1.3 

0.09 

30 

944.1 

4  91    0.54 

19  51.30.0 

0.3 

1.3  0.09 

15 

12  46.1 

4  26  11.59 

+20   2  39.0 

0.3 

1.3 

0.09 

31 

9  40.1 

4  21    0.81 

+1951  18.6 

0.3 

1 .3  0.09 

IgI  12  42.1 

4  26   4.73 

+20   222.9 

0.3 

1.3 

0.09 

32 

036.1 

4  20  5.').  16 

+  1951    7.4 

0.3 

1 .3  0.09 

PART    III 


PHENOMENA 


KPH  01 — 'Hr — 409 


410 


ECLIPSES,  1891. 


ECLIPSES    IN    1891 


III  the  year  1891  tliere  will  l>e  four  eclipees,  two  of  the  sun  and  two  of  the  moon,  bxu\  a 
Transit  of  Mercury  over  the  Sun's  Disk. 

I. — ^  Total  Eclipse  of  the  Moorij  1891,  May  2:3,  invisible  at  Washington,  but  vi  ible  generally 
throughout  the  western  pnrt  of  the  Pacific  Ocean,  Australia,  Asia,  Afnca  and  Europe. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m      B 
Green wicJi  mean  time  of  g  m  right  ascension,   May  23    6  18  53.7 

h    m      • 

4    0  49^ 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Contacts  of  Shadow 
with  mooii*8  limb. 


16    0  49.54 

20  37  56!2  N. 
20  20  12.7  S. 
8J5 
56  47.1 


TIMES  OF  THE  PHASES. 

d  h     m 

May    23  3  36.1 

23  4  41.3 

23  5  49.3 

23  6  29.2 

23  7    9.1 

23  8  17.3 

23  9  23.0 


CIRCUMSTANCES  OF  THE  ECLIPSE, 


Hourly  motion 

10JD6 

Hourly  motion 

133.91 

Hourly  motion 

0  28L5    N. 

Hourly  motion 

9  24.1     S. 

Sun's  true  semidiameter 

15  47^ 

Moon's  true  semidiameter 

15  27.7 

Greenwich  Mean  Time. 


First 
Last 


Angles  of  position 
from  north  point. 

125''  to  E . 
90  to  W. 


The  moon  bdng  in  the  Mnith  in  longitndo 
from  Graenwioh  and  in  Utitude. 


Magnitude  of  the  eclipse 


107  58  E. 
55  49  E. 
1.306,  (moon's  diameter  ■-  1). 


20    5  S. 
20  39  S. 


IL — An  Annular  Edipse  of  the  Sun^  1891,  June  6,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     b     m      ■ 
Greenwich  mean  time  of  i  in  right  ascension,  June    6    4  37  58.6 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Centnd  eclipse  ends 
Eclipse  ends 


h     m     B 

4  57  37.39 

22**  40'  47.4  N. 

23  37  57.8  N. 

8.4 

57  32.1 

7UMSTANCES  01 

Oreenwieh 

Mesa  Time, 
d     h     m 
June      6    2    3.3 

6    3  52.6 

6  4  3ao 

6    4  3a5 

6    6  27.8 

8  S 

Hourly  motions     10.31  and  143.97 


Hourly  motion 
Hourly  motion 
Sun's  tnie  semidiameter 
Moon's  true  semidiameter 

'  THE  ECLIPSE. 

Longitude  frtun 


tt 


Green  wioh. 

132  32.0  W. 

170  19.5  E  . 

110    6.6  E  • 

109  17.6  E . 

18    7J3  E . 

0  15.4  N. 

6  36.3  N. 
15  45.5 
15  39.9 


Lstitode. 

25  8J)  N. 
57  34.5  N. 
69  50.2  N. 
67  19.3  N. 
45  48.7  N. 
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IIL — ^  Total  Edipse  rf  the  Moon,  1891,  November  l.%  visible  nt  Washington,  and  generally 
visible  in  Asiii,  Africa,  £iiro|ie,  the  Atlantic  Ocean,  North  sind  South  America,  and  the  eaiitern 
|Nirt  of  the  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE. 

d     b    m      • 
Greenwich  mean  time  of  g  in  right  ascension,  November     15  12    8  44^ 

h    m      a 
15  23  54.99 

3  23  54.99 


SiniV  right  ascension 
Moon's  right  ascension 

Snn*8  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


ti 


18  37  41.1    S. 
18  21    5.5  N. 

8.7 

60   a2 


Hourlv  motion 
Hourly  motion 

Hourly  motion 
Hourly  motion 
Sun's  true  semidianieter 
Moon's  true  semidiameter 


10i29 
145.10 


0  37.9  S. 
12  23.6  N. 
16  10.9 
16  21.1 


TIMES  OF  THE  PHASES, 


Moon  enters  peotunbra 
Moon  enters  shadow 
Total  eclipse  bt^gins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Contaeta  of  Shadow 
with  moon'a  limb. 


November 


d    h     m 

15  9  35.9 

15  10  35.0 

15  II  37.0 

15  12  18.8 

15  13    0.7 

15  14    3.0 

15  15    2.6 


CIRCUMSTANCES  OF  THE  ECLIPSE, 


Greenwich  Mean  TIom. 


First 


Anglea  of  position 
trm  north  point. 

55  to  E. 
95  to  W. 


The  moon  beinc  in  the  lealth  In  longltade 
from  Greenwich  and  in  latitade. 


16  34  E. 
33  32  W. 


1#   2N. 
18  43N. 


MagDitude  of  the  eclipee  >-•  1.393,  ( moon's  diameter  ■"  1 ). 


IV.— jf 


EdUfm  of  the  Sim,  1891,  November  30 — ^December  I,  invisible  at  Washington. 


ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean  time  of  ^  in  right  ascension,  1891,  December 

h     m     a 
16  29  22i)4 


d     h     m      a 

1     0    7  4a9 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  decluiation 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


It 


21  49  15.7  S. 
23    1  22.9  S. 
8.7 
55  56i) 


Hourly  motion^ 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


I OJBO  and  134^25 


II 


0  23.3  S. 
7  40.7  8. 

16  ia7 

15  14.0 


Eclipse  begins 
Greatest  eclipse 
Eclipee  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

Longitade  f rom 
Greenwich. 

November    30  21  44!3  75''3I.'5  W. 

30  23  31.2  141     0.9  W. 

December      1     1   17.8  110    7.6  E . 


Latitade. 

3s''45.b  S. 
64  6.5  S. 
59  14.0  S. 


Magnitude  of  greatest  ecli|N«e  «>  0.531,  (sun's  diameter  ^r  | ). 


The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany* 
'    ing  cbarta,  from  which,  by  means  of  tlie  dotted  lines,  the  Greenwich  times  of  beginnihg  and 
eodiogy  whhui  fifteen  or  twenty  minutes,  may  also  be  found. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF 

THE  SUN,  1891,  JUNE  6. 

Co-oi^inates  of 

Radius  ol  Penumbra 

Centre  of  Shadow  on 

DirectioB  of  AxIb  of  Shadow.              I 

and  Shadow  on 

Oreenwiob 
Hean 
Time. 

Fundamental  Plane. 

Fundamental  Plane. 

X 

y 

Log  Bin  (i 

Log  coed 

li 

I 

V 

h     m 

2    0 

-1.40416 

+0.70249 

+9.58588 

+9.96509 

20  23.8 

+0.54712 

+0.00124 

10 

1.31529 

0.72116 

9.58589 

9.96509 

32  53.8 

054715 

0.00127 

20 

1.22642 

0.73982 

9.58591 

9.96509 

35  23.8 

0.54717 

0.00129 

30 

1.13755 

0.75847 

9.58592 

9.96508 

37  53.8 

0.54720 

0.00132 

40 

1.04868 

0.77711 

9.58593 

.    9.96508 

40  23.8 

0.54722 

0.00134 

50 

0.95980 

0.79574 

9.58594 

9.96508 

42  53.8 

0.54725 

0.00137 

3    0 

-0.87092 

+0.81435 

+9.58595 

+  9.96508 

45  23.7 

+  0.54727 

+0.00139 

10 

0.78204 

0.83295 

9.58597 

9.96507 

47  53.7 

0.54730 

0.00142 

20 

0.69316 

0.85154 

9.58598 

9.96507 

50  23.7 

0.54732 

0.00144 

30 

0.60427 

0.87012 

9.58599 

9.96507 

52  53.7 

0.54735 

0.00147 

40 

0.51538 

0.88870 

9.58600 

9.96507 

55  23.7 

0.54737 

0.00149 

50 

0.42649 

0.90727 

9.58601 

9.96507 

57  53.7 

0.54739 

0.00151 

4    0 

-0.33760 

+0.92582 

+  9.58603 

+  9.96506 

60  23.7 

+0.54741 

+0.00153 

10 

0.24871 

0.94436 

9.58604 

9.96506 

62  53.7 

0.54743 

0.00155 

20 

0.15982 

0.96289 

9.58605 

9.96506 

65  23.7 

0.54745 

0.00157 

30 

-0.07093 

0.98141 

9.58606 

9.96506 

67  53.7 

0.54747 

0.00159 

40 

+0.01797 

0.99992 

9.58607 

9.96506 

70  23.7 

0.54749 

0.00161 

50 

0,10687 

1.01842 

9.58609 

9.96505 

72  53,7 

0.54751 

0.00163 

5    0 

+0.19577 

+ 1 .03690 

+9.58610 

+9.96505 

75  23.7 

+0.54752 

+0.00164 

10 

0.28466 

1.05538 

9.58611 

9.96505 

77  53.7 

0.54754 

0.00166 

20 

0.37356 

1.07385 

9.58612 

9.96505 

80  23.7 

0.54755 

0.00167 

30 

0.46246 

1.09231 

9.58613 

9.96504 

82  53.7 

0.54757 

0.00169 

40 

0.55135 

1.11075 

9.58615 

9.96504 

85  23.7 

0.54758 

0.00170 

50 

0.64025 

1.12918 

9.58616 

9.96504 

87  53.7 

0.54760 

0.00172 

6    0 

+  0.72914 

+  1.14760 

+9.58617 

+9.96504 

90  23.6 

+0.54761 

+0.00173 

10 

0.81803 

1.16601 

9.58618 

9.96504 

92  53.6 

0.54763 

0.00175 

20 

0.90692 

1.18440 

9.58619 

9.96503 

95  23.6 

0.54764 

0.00176 

30 

+0.99581 

+ 1.20278 

+9.58621 

+9.96503 

97  53.6 

+0.54765 

+0.00177 

Oreenwioh 
Heui 

^o?' 

"^^ 

n 

r 

Log  Taagento  of  Anglea  of  Gonee— 

Time. 

IHinnte. 

1  Minute. 

IMli 

inte. 

Penumbra. 

Khadow.        1 

h       m 

2      0 

+7.9487 

+7.2713 

+  1 

.1761 

+7.66336 

+7.66125 

3      0 

7.9488 

7.2697 

.1761 

7.66336 

7.66124 

4      0 

7.9488 

7.2682 

Ji 

.1761 

7.66336 

7.66124 

5      0 

7.9489 

7.2667 

.1761 

7.66335 

7.66124 

6      0 

7.9488 

7.2652 

.1761 

7.66335 

7.66124 

7      0 

+7.9488 

+7.2635 

+  1 

.1761 

+7.66335 

+7.66124 

•I 
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NOte.-73fc»  hBt09  ofhfyiruun^  «ni> 


IPSE  OF  JUNE  6T?  1891. 


,n4'^'9 


in  GreenmcKMf^fk  TVms 


i 


PARTIAL  ECLIPSE 


^o 

%               % 

/.                       /\v 

^/^^s>^ 

/^^)/  ■   / 

\  \   x^'^  ^\^ 

7o 

80 

dO 

^ 

n 

^^n 

V^ 

f 

/ 

/ 

"3 

^^ 

)0Q 

3r^ 

w^ 

<S9 

\  /^^ 

•  \<  /^y 

\  y\  \ 

X\/    /\ 

_ 

^^         Lonsituda            SVeet 

of             ^     Greenwich. 

Notei-T^/fcr^nr  of  btfpiwiM 
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BESSELIAN    ELEMENTS    OF    THE  PARTIAL    ECLIPSE 
OF  THE  SUN,  1891,  NOVEMBER  30— DECEMBER  1. 


Greenwich 

Mean 

Time. 


h     m 

21  40 
50 

22  0 
10 
20 
30 
40 
50 

23  0 
10 
20 
30 
40 
50 

0  0 
10 
20 
30 
40 
50 


1 


0 
10 
20 


Co-ordinfttoe  of 

Centre  of  Shadow  on 

FundMnenUl  Flnne. 


y 


-1.25340 
1.16861 

—  1.08382 
0.99902 
0.91422 
0.82942 
0.74461 
0.65980 

^0.57499 
0.49017 
0.40535 
0.32052 
0.23569 
0.15086 

-0.06603 
+0.01881 
0. 10365 
0.18850 
0.27335 
0.35821 

+0.44307 

0.52793 

+0.61279 


0.97072 
0.99256 

1.01439 
1.03620 
1.05800 
1.07979 
1.10158 
1. 12336 

1.14512 
1.16687 
1.18861 
1.21034 
1.23207 
1.25379 

1.27549 
1.29718 
1.31885 
1.34051 
1.36216 
1.38380 

1.40543 
1.42704 
L44864 


Direotion  of  Axis  of  Shadow. 


Log  Bin  <i 


•9.56985 
9.56987 

-9.56989 
9.56991 
9.56993 
9.56995 
9.56997 
9.56999 

9.57001 
9.57003 
9.57005 
9.57007 
9.57009 
9.5701 1 

9.57013 
9.57015 
9.57017 
9.57018 
9.57020 
9.57022 

9.57024 
9.57026 
9.57028 


JjOgCOBd 


+9.96777 
9.96777 

+  9.96776 
9.96776 
9.96776 
9.96775 
9.96775 
9.96775 

+9.96774 
9.96774 
9.96774 
9.96773 
9.96773 
9.96773 

+9.96772 
9.96772 
9.96772 
9.96771 
9.96771 
9.96771 

+9.96770 

9.96770 

+9.96770 


327  43.3 
330  13.3 

332  43.3 
335  13.3 
337  43.2 
340  13.2 
342  43  2 
345  13.2 

347  43.1 
350  13.1 


352 

355 

357 

0 

2 

5 

7 

10 

12 

15 


43.1 
13.1 
43.0 
13.0 

43.0 
12.9 
42.9 
12.9 
42.9 
12.8 


17  42.8 
20  12.8 
22  42.8 


Radiiia  of  FentunbrM 

on 
Fundamental  Plane. 


+0.56395 
0.56394 

+  0.56394 
0.56393 
0.56391 
0.56390 
0.56388 
0.56387 

+0.56385 
0.56384 
0.56382 
0.56381 
0.56379 
0.56377 

+0.56375 
0.56373 
0.56371 
0.56369 
0.56367 
0.56365 

+0.56362 

0.56360 

+0.56357 


Oreenwieh  Mean 
Time. 


h 
21 

22 

23 

0 

1 

2 


m 

0 
0 
0 
0 
0 
0 


Log  A  X 

for 
1  Mlante. 


+7.9282 
7.9284 
7.9285 
7.9286 
7.9287 

+7.9288 


for 
1  Minute. 


-7.3400 
7.3388 
7.3376 
7.3363 
7.3349 

— 7.3:«6 


Log  A/i 

for 
1  Minute. 


+  1.1760 
1.1760 
1.1760 
1.1760 
1.1760 

+  1.1760 


Log  TngBBfe  of  Angle  of 


Penombtm. 


+7.67616 
7.67616 
7.67616 
7.67616 
7.67616 

+7.67617 
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A  TRANSIT  OF  MERCURY,  1891. 


A  Traoint  of  Mercury  over  the  Sun's  Disk,  May  9,  partly  visible  at  Washington,  and  visible 
throughout  the  western  portion  of  North  and  South  America. 

ELEMENTS  OF  THE  TRANSIT. 

d     h    m      • 
Greenwich  mean  time  of  i   in  right  nBceneion,  May    9  15  57  22J9 

h     m      8  ,      ,1  ,      „ 


3    6  57.16 

O         I        n 


Suu  and  Mercury's  R.  A. 

Sun's  declination  +  17  32    1.3 

Mercury's  declination  -f~  ^^  ^^     ^•^ 


Hourly  motions     -|-2  26.20  and  —  1  18.5 

Hourly  motion  -|-  39.56 

Hourly  motion 


—  66.65 


Sun's  equa.  hor.  parallax 
Mercury's  equa.  hor.  parallax 


8.75 
15.86 


True  semidiameter 
True  semidiameter 


M 


15  52^ 
6.0 


TIMES  OF  THE  PHASES. 


d     h    m      8 

Ingress,  exterior  contact  May    9  11  55  29.3 

Ingress,  interior  contact  9  12    0  25.0 

Least  distance  of  centres  12^  32^^.4          9  14  23  54.5 

Egress,  interior  contact  9  16  47    2.3 

Egress,  exterior  contact  9  16  52  45.7 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  TRANSIT, 


Kxterior 
oonuots. 

Ingress 
Egress 


AnglM  of  positioii 
ftom  nortn  point. 

115*'31'e. 
168  15  W. 


The  son  being  in  the  lenitli  in  longitado 
from  Greenwich  and  in  latitade. 


179  48  W. 
105  53  E . 


17  36  N. 
17  39  N. 


Th '  Washington  mean  time  of  exterior  coutact  at  Ingress  and  Egress  for  any  [M>int  on  the 
surface  of  the  earth,  may  be  computed  from  the  following  formulae,  in  which  p  denotes  the 
radius  of  the  eiuth  at  the  place,  ^  the  geocentric  north  latitude  and  u  the  longitude  uxai  from 
Washington. 


1i      in 


8 


Ingress,      T'  ^    6  47  MM  -|-    71.66  /'  »in  ^  -~  157.88  /)  cos  <p  cos  (   20  16  55.5  ~  u  ) 
Egress,      T" mm  11  44  33.69  —  162.30  p  sin  ^  +    60.75  /'  oos  f>  cos  (212  37  51.3  —  »  ) 
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WASHINGTON  MEAN  TIME. 


PJBJL8E8  OF  THE  MOON. 


Sew  Koon. 


January 

February 

March 

April 

May 

June 


9  ^ 
8    9 


9 
8 
7 
5 


m 

ia4 

4.0 
18  42.5 

48.8 
7.3 


3 
13 


23  18.0 


July  5  10  50.3 

August  4    0    4.0 

September  2  15    7.8 

October  2    7  49.6 

NoYember  1     1  24.4 

November  30  18  3a8 

December  30  10  11.6 


Ftxtt  QoMter. 


January 

February 

March 

April 

May 

June 


16 
15 
16 
15 
15 
13 


h 
13 

1 
16 

8 

1 
19 


m 
9.3 

2i;3 
2.3 
32.2 
56J2 
25.7 


FuUMoon. 


July  13  12  2a7 

August  12  4  3.5 
September  10  17  59.3 
October  10  5  48.5 
November  8  15  38.2 
December     8    0    5.0 


January 

February 

March 

April 

May 

June 


a 
24 
23 
24 
23 
23 
21 


h 

7 

2 

20 

11 

1 

12 


m 

17.1 
10.2 

3.7 
57.0 
17.7 

3.9 


July  20  20  45.9 

August  19  4  20.1 
September  17  11  55.6 
October  16  20  36.8 
November  15  7  7Ji) 
December    14  19  44.4 


LMtQaarter. 


January 

February 

March 

April 

April 

May 

June 

July 

August 

September 

October 

November 

December 


3     ^b  "  m 

2  17    4.0 
1  11  33il 

3  2  29.3 
1  13  22.1 

30  20  42.9 
30    1  46.2 

28  6  7.7 
27  11  24.4 
25  19  1.0 
24  5  59.0 
23  20  47.9 
22  15  17.7 
22  12  30.4 


PEBIGEE,  APOGEE,  AKD^  GREATEST  LIBRATION. 


;  January 
February 
March 
April 
May 
May 
June 

July 

August 

September 

October 

November 

December 


inr 


Ap9ga^ 


11  a7 

8  I9J2 

February 

9    7.6 

March 

6  17.1 

April 
Rfay 

4  15.5 

31  as 

June 

25  n.7 

July 

22  23.9 

August 

20   a8 

September 

17  13.3 

October 

16    0.3 

October 

13   ai 

November 

11     1.0 

December 

A  k 
26  22.7 
23  0.9 
4.6 
18.3 
11.8 

a9 

1.3 


22 
18 
16 
13 
11 


7 

4 

1 

28 

25 

23 


17.1 

ai 

4.7 

11.6 

3.7 

0.9 


OraatMt  Libratioii. 


January 

February 

March 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

December 


d    b 

5  12 

2  21 

3  3 
31  I 
27  0 
23  7 
19  10 

17    4 

14    6 

11  12 

9  21 

6  9 
2  19 

29    8 


m 

7  E. 
4  E. 

17  E. 
12  E. 
36  E. 
36  E. 

9  E. 

8  E. 

18  E. 

7  E. 

8  E. 

58  E. 

59  E.  I 
22  E.  I 


January 

Febniary 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


17 
14 
15 
12 
10 


b 

13 
14 
6 
11 
II 


6  21 
3  12 


m 

0  w. 

23  W. 
12  W. 
48  W. 
2  W. 
54  W. 
36  W. 


30  0  16  W. 
26  13  14  W. 
2:}  14  57  W.' 
21  21  28  W. ' 
19  2  8  W. 
16  23  10  W. 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 
Pat    /,  the  inclination  of  the  rooon*»  equator  to  the  ecliptic  (^  1^  28'.8), 

{},  the  mean  longitude  of  the  moon**  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon*s  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
X,  fit  a',  d',  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
A',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon*s  equator  from  its  descend* 
ing  node,  H, 
i,  A,  {}',  ([ ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  ore  given. 

The  rooon*s  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulc,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 

A  X  =«  —  ^.57  sin  2  (ft  —  X)  "j 

a  »  sin  /cos  (ft  -  X)  (    gg^tMe  m#s  2n 

tan  B  =  tan  /  sin  (ft  -  A)  f  ^•«*»l^«-^ 

V=X+AA+a*  ) 

The  libration  in  latitude      ^  b  ^  B  ^  fi 

The  libration  in  longitude  ^  I  ^  X'  —  ([ 

cos  (?,'  +  A  —  ft)        _    .     .cos(a^  --  ft  ) 
cos  ty  cos  9 


sin  C  SB  sin  i 
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ELEMENTS  FOR  1 

rHB  PREDICTION  OF  00CDLTATI0N8. 

MARCH. 

Tm  Scab** 

At CoBjuircnoH  nrB.  A« 

Limiting 

Parmllels. 

1 

Kame. 

Maif. 

5.4 
6.5 
5.5 
5.7 
6.0 

,  Bed'na  from 
1881.0. 

Apparent 

1 
Washington  HourAngle 

T 

x9 

y' 

N. 

43:1 

4  4 

428 
466 
469 

8. 

-3g 
-72 
-41 
4  1 
-  1 

Aa 

A9 

X  Capricorni 
27  Capricorni 

^  Capricorni 
33  Capricorni 
37  Capricorni 

S 

-1.51 
1.51 
1.52 
1.53 
1.55 

SI 

-8.2 
8.4 
8.5 
8.6 
9.0 

-21  38.1 

20  59.8 

21  6.5 
21   19.1 
20  34.4 

d     h    m 

T    7     lij 

7  24.3 

9  46.1 

13    5.3 

17  I7.I 

h    m 
4-  9    0.6 
4  9  22.7 
4-11  38.8 

-  9  10.1 

-  5    8.3 

40.1038 
-0.4678 
40.0083 
40.7519 
40.7377 

0.5954 
0.5954 
0i>940 
0.5925 
0.5906 

40.1511 
0.1517 
0.1582 
0.1660 
0.1761 

e  Capricorni 
c  Capricorni 

4.7 

5.0 

-1.54 
1.54 

-9.1 
9.3 

-19  57.5 
-19  21.9 

NEW 

18  10.0 
20  21.6 

MOON, 

-  4  17.5 

-  2  11.2 

40J2885 
40.1000 

0.5905 
0.5899 

40.1780 
0.1835 

446 
436 

-26 

-36 

26  Ceti 

5.9 

1.51 

9.2 

4-  0  46.9 

11    9  23.5    4-7  43.1 

40.9933 

0.5536 

0ii656 

490 

4l2 

29  Ceti 

33  Ceti 

:i5  Ceti 
/  Piscium 
/i  Piscium 

6.3 
6.1 
6.3 
5.1 
5.0 

-1.51 

1.50 
1.50 
1.49 
1.48 

-9.0 
8.9 
8.9 
8.5 
7.8 

4-  1  25.3 
1  51.9 
1  53.6 
3    2.3 
5  34.7 

11  15.1 

12  18.6 

13  17.0 
15  38.1 
21     8.6 

4  9  30.8 
4-10  32.0 
4-11  28.5 
-10  154 
-  4  56.1 

40.8547 
40.7226 
40.9272 
404148 
-0.6650 

0.5539 
0.5533 
0.5531 
0.5531 
0.5527 

40.2654 
0J2647 
0J2643 
0J2634 
OJ%05 

490 
490 
490 
466 
4  7 

45 
-  4 

49 

-20 

-83 

V  Piscium 

f  Arietis 
B.  AC.  755 
31   Arietig 
38  Arietta 

4.6 
5.3 
6.5 
6.7 
5.0 

-1.44 
1.34 
1.34 
1.32 

-7.7 
5.4 
5.3 
4.5 
4.3 

4-  4  56.1 
10    6.9 

10  4.3 

11  58.4 
11  59.1 

19    2  12.6 

21  37.7 

22  30.0 
13    2  53.0 

6  37.0 

-  0    24> 

-  6  17.5 

-  4  27.1 

-  0  12.9 
4-  3  23.5 

41.2870 
40.9276 
41.1790 
40J2850 
41.1350 

0.5518 
0.5511 
0.5507 
0.5514 
0.5521 

40.2569 
0.2380 
0.2370 
0.2315 
0.2268 

490 
490 
490 
458 
490 

438 
412 
430 
-23 
428 

a  Arietis 

13  Tauri 

14  Tauri 

B.  AC.  1242 

u>  Tauri 

55 
6.7 
63 
6.3 

6.0 

-1.29 
Ml 
1.10 
1.02 

0.97 

-3.3 

0.4 

-0.3 

40.3 

0.3 

4-14  37.9 
19  21.0 
19  19.2 
19  53.6 
19  19ij 

9  30.1 
14    7  58.2 

8  37.0 
16  13/> 
19  45.6 

4-  6  10.6 
4-  3  52.0 
4-  4  29.3 
4-11  49.9 
-  8  45.5 

-0.9067 
-l.l.*>70 
-1.0060 
-0.2577 
40.9270 

0.5524 
0.5551 
0.5550 
0.5558 
0.5569 

40.2227 
0.1854 
0.1842 
0.1695 
0.1626 

-  8 
-30 
-17 
427 
490 

-75 
-72 
-71 
-45 

421 

Nkpto.ib 

u' Tauri 

51  Tauri 

53  Tauri 

56  Tauri 

5.7 
6.0 
6.0 
6.0 

-0.93 
0.94 
0.93 
0.93 

40.9 
1.2 
I.I 
1.3 

4-19  26.9 

20  18.6 

21  18.8 

20  52.7 

21  30.6 

23    4.5 

23  174 

23  45.7 

1ft    0  13.5 

0  17.5 

-  5  34.0 

-  5  21.2 

-  4  54.2 

-  4  27.1 

-  4  23.3 

41.3210 
40.4574 
-0.5183 
40.0070 
-0.6428 

0.5563 
0.5572 
0.5572 
0.5578 
0.5578 

40.1556 
0.1551 
0.1541 
0.1533 
0.1533 

490 

471 

4l3 
442 

46 

463 
-6 

-59 
-28 
-66 

«i  Tauri 
«>  Tauri 

B.  AC.  1373 
r  Tauri 
99  Tauri 

4.7 
6.3 
6.0 
4.5 
6.0 

-0.91 
0.91 
0.89 
0.82 
0.73 

4^1.6 

1.6 
1.5 
3J2 
3.1 

422    2.6 
21  57.0 

21  22.4 

22  44.9 

23  46.6 

2  47.4 

2  49.0 

3  57.4 
10    8.0 
16  52.2 

-  1  58.7 

-  1  57.3 

-  0  51.1 
4  5    6.1 
411  36.1 

-0.8239 
-0.7242 
40.0471 
-0.5412 
-0.7887 

0.5578 
0.5584 
0.5584 
0.5585 
0.5598 

40.1476 
0.1478 
0.1454 
0.1317 
0.1167 

-  5 

4  1 
445 

412 

-  4 

-«8 
-68 
-25 

-58 
-66 

103  Tauri 

118  Tauri 

iI2l  Tauri 

t|32  Tauri 

139  Tauri 

6.0 
5,7 
6.0 
5.3 
5.3 

-0.67 
0.55 
0.50 
0.41 
0.36 

43J2 
4.1 
3.8 
4.4 

4.9 

424    7.2 
25    3.7 

23  57.9 

24  31.8 

25  56.4 

21   \9A 

le    6  28.7 

9  10.7 

15    2.7 

18  544 

-  8    6.0 
4  0  43.3 
4  3  194 
4  8  58.9 
-11  17.7 

-0.6561 
-0.7852 
40.6049 
40.4250 
-0.8588 

0.5593 
0.5604 
0.5604 
0.5599 
0J>597 

40.1066 
0.0850 
0.0787 
0.0645 
0.0554 

4  5 
-4 

486 
470 
-9 

-63 
-65 

4lO 
43 

-64 

5  Geminorum 

t  Geminorum 

37  Geminorum 

'  39  Geminorum 

1  40  Geminorum 

6.7 
32 
6.3 
63 
6.3 

-0.28 

0.07 

-0.01 

♦0.01 

0.02 

44.5 
4.7 
4.6 

4.9 
4.9 

•f24  26.7 
25  14.3 

25  :)0.7 

26  13.4 
26    3i) 

It    0  49.6 
14  57.7 
19  58.1 
21  29.8 
21  47.3 

-  5  35.2 

4  8    2.9 
-1 1     7.3 

-  9  38.8 

-  9  21.9 

41.0340 
40.5171 
40.2265 
-0.5580 
-0.3877 

0.5591 
0.5569 
0.5555 
0.554G 
0.5546 

40.0407 

40.0067 

-0.0054 

0.0090 

0.0096 

490 
477 
455 

4lO 

420 

440 

4l2 

-  3 

-49 
-37 

1  52  Geminorum 
■   A  Geminorum 
c  Geminorum 
K  Geminor.  mult 

63 
5.7 
6.0 
3.6 
6.0 

40.11 

0.16 

0.29 
0.39 

44.4 
4.4 
4.3 
4.1 

4.0 

4-25    4.4 

25  15Ji 

26  2.6 

24  39.6 

25  41.4 

M    4  34.0 

8  2!>.4 

17  46.2 

17  57.1 

19    1  97.1 

-  2  49.4 
4  0  57.8 
4  9  55.5 
4l0    6.0 
-6  39.1 

40.5710 
40.2496 
-1.0310 
404753 
-1.1360 

0  5530 
0.5514 
0.5484 
0.5482 
0.5453 

-0.0256 
0.0348 
0.0560 
0.0564 
0.0729 

483 
457 
-22 
474 
-32 

4l3 

-  5 

-64 

46 

-64 

w' Cancri 
X  Cancri 
d' Cancri 
v^  Cancri 
V*  Cancri 

6.3 
5.7 

5.6 
60 
5.7 

40.40 
0.50 
0.54 
0.55 
0.56 

^.9 
3.0 
3.1 
3.0 
3.1 

425  23.4 
24  21.9 
24  30.3 
24  26.9 
24  27.3 

1  49.8 
10  33.3 

14  20.1 

15  42.1 

16  24.0 

-  6  174 

4  2    8.7 
4  5  48.1 
4  7    74 
4  7  47.9 

-0.8371 
-0.4339 
-0.9486 
-1.0240 
-1.1050 

0.5450 
0.5416 
0.5408 
0.5408 
0.5379 

^.orj4 

0.0917 
0.0995 
0.1021 
0.1038 

-  8 
416 

-15 
-21 

-28 

-«5 
-46 
-65 
-66 
-66 

^  Cancri 
,  79  Cancri 

5.0 

40.73 
40.73 

4l.6 

4.K6 

422  29.2 
422  26.3 

M    9  51.7 
10  20.7 

4  0  42.0 
4  1   10.0 

-1.0290 
-1.0450 

0.5303 
0.5303 

-0.1360 
-0.1370 

-20 
-21 

-68 
-«8 

422 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOODLTATIONS. 

MARCH. 

ThkStab*b 

At  CoNJUNcnox  m  R.  A. 

Limiting 
ParaUels. 

Name. 

Mag. 

6.3 
6.3 
3.3 
6.0 
5.7 

Redans  from 
1891.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

< 
Y 

x' 

y' 

N. 

8. 

-5g 
-11 
-28 
0 
-  9 

Aa 

A« 

B.A.C.3I38 
B.A.C.3206 
rf  Leonia 
42  Leonia 
i  Leonia 

+0*74 
0.77 
0.89 
0.90 
0.93 

+1.3 

+0.6 

-1.3 

2.1 

2.5 

+2f  43'.9 
20  15.5 
17  17.6 
15  31.5 
14  41.8 

d    h    m 

90  1 1  57.4 
17  28.0 

91  15     0.4 
22  32.6 

99    3  58.9 

h     m 
+  2  43.7 
+  8    4.0 
+  4  56.8 
-11  44.1 
-  6  27.2 

-0.4844 
+0.:)550 
+0.0870 
+0.6519 
+0.5186 

0.5294 
0.5260 
0.5158 
0.5130 
0.5107 

-0.1398 
0.1490 
0.1807 
0.1^2 
0.1967 

c 
+15 

+63 

+46 

+88 

+75 

k  Leonia 
u  Virginia 
i;  Virginia 
c  Virginia 
65  Virginia 

5.7 
5.9 
4.0 
5.5 
6.1 

+0.95 
0.99 
0.99 
0.99 
0.93 

-3.1 
5.3 
5.6 
6.0 

7.4 

+14  46.2 

8  44.2 

7    8.3 

+  3  55.1 

-  4  21.4 

11  31.3 

93  15  44.9 
19  49.9 

94  14  56.4 
96    1  37.8 

+  0  52.2 
+  4  18.3 
+  8  16.2 
+  2  51.3 
-11  24.2 

-1.0760 
-0.5066 
+0.3309 
-0.5875 
+0.1993 

0.5078 
0.4996 
0.4995 
0.4974 
0.5013 

-0.2044 
0.2278 
0.2304 
0.2382 
0.2390 

-20 
+15 
+61 
+11 
+52 

-75 
-72 
-23 
-79 
-31 

66  Virginia 
1    /'Virginia 
'  HO  Virginia 
'  8d  Virginia 

B.A.C.4647  muU. 

6.0 
5.1 
6.1 
68 
6.4 

+0.92 
0.92 
0.91 
0.88 
0.87 

-7.4 
7.4 

7.5 
7.6 
7.5 

-  4  35.7 

5  41.7 
4  50.5 

6  17.7 

7  31.4 

2  17.5 

6  19.9 

8  15.5 

15    8.1 

18  41.8 

-10  45.6 

-  6  49.9 

-  4  57.6 
+  1  434 
+  5  11.0 

+0.3035 
+0.5466 
-0.8464 
-0.8762 
-0.3643 

0.5016 
0.5031 
0.5040 
0.5050 
0.5068 

-0.2390 
0.2380 
0ii375 
0.2345 
0.2330 

+58 
+74 

-  5 

-  7 
+22 

-26 
-13 

-90 
-90 

'        W.xiii,825 

94  Virginia 

95  Virginia 

96  Virginia 
K  Virginia 

6.8 
6.8 
6.0 
6.9 
42 

+0.87 
0.85 
0.85 
0.84 
0.84 

-7.3 
7.4 
7.4 
7.2 
7.3 

-  9     1.6 
8  22.4 

8  47.7 

9  49.2 
9  46.1 

19    6.8 

97    0  41.4 

0  54.9 

2    63 

4     8.9 

+  5  35.3 
+1 1     0.3 
+11    13.5 
-11  37.2 
-  9  38.2 

+1.1800 
-0.8235 
-0.4164 
+0.4309 
-^  0925 

0.5069 
0.5089 
0.5091 
0.5098 
0.5101 

-0.2328 
0.2296 
0.22<)6 
0.2288 
0iW72 

+81 
-  5 

+18 
+64 
+35 

+27 

-90 
-«) 
-19 
-47 

2  Librs 
fj,  Librs 
pi  Librs 
v^  Librs 
28  Librs 

6.5 
5.7 
5.5 
6.9 
6.0 

+0.81 
0.76 
0.72 
0.72 
0.68 

-7.1 
6.7 
65 
6.1 

5.8 

-11   13.1 
13  41.7 

15  50.1 

16  3.8 

17  45.9 

9  37.8 

22  51.8 

98    7  29.0 

7  34.5 

14  26.8 

-  4  18.9 
+  8  31.6 

-  7    7.0 

-  7     1.7 

-  0  22.2 

+0.2519 
+0.0542 
+0.5790 
+0.8074 
+1.2775 

0J)125 
0.5198 
0.5253 
0.5253 
0.5294 

-0.2235 
0.2119 
0.2025 
0.2025 
0.1940 

+53 
+39 
+69 
+74 
+72 

-28 
-39 
-11 
+  2 
+41 

;i  Librs 
C«  Librs 
C^  Librs 
C^  Librs 
41   Librs 

6.0 
7.0 
6.0 
5.8 
5.9 

+0.66 
0.65 
065 
0.64 
0.61 

-6.2 
6.0 
62 
6.4 
5.5 

-16  20.3 

17  4.0 
16  14.1 
16  29.1 

18  56.6 

18    2.0 

18  39.8 

19  11.9 

20  16.4 
23    5.0 

+  3    6.2 
+  3  42.8 
+  4  13.8 
+  5  16.2 
+  7  59.5 

-O.J)445 
-0.2814 
-1.2750 
-1.2080 
+0.9158 

0.5316 
0.5322 
0.5326 
0.5336 
0.5352 

-0.1892 
0.18(16 
0.1878 
0.1864 
0.1821 

-18 
+19 
-47 
-39 
+71 

-90 
-58 
-90 
-90 
+10 

K  Librs 
7i  Librs 
47  Librs 
/^i  Scorpii 
^'Scorpii 

5.1 
5.1 
64 

2.9 
5.5 

+0.60 
0.57 
0.56 
0.54 
0.54 

-5.4 
5.2 
5.4 
5.5 
5.5 

-19  19.6 
19  50.5 
19    3.7 
19  30.5 
19  30.3 

99    0  31.4 

5  52.2 

6  39.8 
n  2!).2 
11  29.2 

+  9  23.0 

-  9  26.6 

-  8  40.6 

-  4     0.8 

-  4     0.8 

+1.0670 
+0.6738 
-0.2959 
-0.6210 
-0.6246 

0.5365 
0.5396 
0.5405 
0.5439 
0.5439 

-0.1803 
0.1717 
0.1706 
0.1627 
01627 

+71 
+70 
+16 

-  3 

-  3 

+21 
-  5 

-<iO 
-S6 
-«6 

o'  Scorpii 
<j*  Scorpii 
u  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 

4.6 
4.6 
4.7 
6.7 
6.0 

+0.52 
0.52 
0.43 
0.34 
0.33 

-5.1 
5.1 
4.9 
4.1 
4.1 

-20  22.5 

20  34  5 

21  14.0 
23  20.0 

22  58.7 

12    5.9 
12  21.9 
23  32.2 
30    9  28.9 
10  20.1 

-  3  25.3 

-  3    9.9 
+  7  37.6 

-  6  46.7 

-  5  57.2 

+0.2046 
+0.3754 
-0.6088 
+0.3192 
-0.1588 

0.5441 
0.5444 
0.5525 
0.5600 
0.5608 

-0.1615 
0.1611 
0.1405 
0.1203 
0.1183 

+41 
+51 
-  4 
+43 
+17 

-31 
-21 
-85 
-24 
-61 

39  Ophiuchi   mult. 
B.  A.C.5H3I 
6  Ophiuchi 
b  Ophiuchi      var. 
c^  Ophiuchi 

5.5 
6.5 
3  3 
4.4 
5.2 

+0.24 
0.25 
0.23 
0.21 
0.19 

-3.7 
3.7 
3.4 
3.8 
3.7 

-24  10.2 

23  57.2 

24  53.6 
24    4  6 

23  52.8 

19  24.0 
19  266 

21  4.4 

22  55.6 
31     1     2.9 

+  2  47.0 
+  2  49.5 
+  4  23.7 
+  6  10.8 
+  8  13.4 

+0.1193 
-0.1 140 
+0.7192 
-0.3275 
-0.7023 

0.5665 
0.5665 
0.5665 
0.5665 
0.5706 

-0.0979 
0.0977 
0.0941 
0.0895 
0.0844 

+29 
+17 
+65 
+  6 
-15 

-35 
-48 
-  1 
-62 
-90 

63  Ophiuchi 
7  Sagittarii 
9  Sagittarii 

6.6 
5.9 
6.0 

+0.09 

0.05 

+0.04 

-3.1 

3.2 

-3.2 

-24  52.0 

24  16.9 

-24  21.9 

10  45.4 
14     1.4 
14  96.2 

-  6  25.9 

-  3  17.4 

-  2  53.5 

-0.3668 
-1.1610 
-1.0910 

0.5747 
0.5774 
0.5774 

-0.0600 

0.0515 

-0.0504 

+  1 
-50 
-44 

-65 
-90 
-90 

APRTI*. 

A  Sagittarii 

B.A.C.6:?6U 
a  Sagittarii 
iff  Sagittarii 

2.9 
6.2 
2.3 
5.4 

-0.07 
0.16 
0.21 
0.31 

-2.8 
3.1 
2.9 
3.1 

-25  28.9 

25  7.2 

26  26.0 
25  26.7 

1    0    9.8 

6  54.5 

11     1.6 

19    3.6 

+  6  27.7 
-1 1     3.4 
-  7    5.9 
+  0  37.1 

-0.2941 
-0.7689 
+0.5876 
-0.2945 

0.5825 
0.5848 
0.5853 
0.5878 

-0.0244 

-0.0086 

+0.0058 

0.0285 

+  2 
-26 
♦51 
+  2 

.4K) 
-90 
-  8 
-60 

X*  Sagittarii 
^  Sagittarii 

5.4 
6.3 

-0.36 
-0.36 

-3.4 
-3.5 

-24  43.3 
-24  37.6 

22  54.6 
22  67.1 

+  4  19.0 
+  4  21.3 

-0.9040 
-0.9998 

0.5683 
0.6883 

+0.0395 
+0.0396 

-33 

-90 
-90 

OCCULTATIONS,  1891. 


423 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

• 

APRIL. 

Thb  Stab's 

At  CoNJUiccnov  ik  R.  A. 

Limiting 
ParaUela. 

Nam  a. 

1 
1 

Mag. 

ited*nB  tnm 

180L0. 

1 

Apparent 
Declination. 

Waabington 
Mean  Tune. 

(1     li    III 
9    3    8.3 
3  23.8 
3    6  50.3 

15  46.8 

16  10.8 

Hoar  Anglo 
H 

T 

s' 

F' 

N. 

o 

-  6 
+  5 
-34 
+23 

-  8 

8.  . 

6. 

-73 
-59 
-90 
-47 
-90 

A« 

1     AS 

A<  Sagittarii     var. 

A'Sagittarii 
17  Capricorni 

X  Capricorni 
27  Capricorni 

6.0 
i  4.6 
6.0 
5.4 
6.5 

-0*41 
0.41 
0.72 
0.82 
0.81 

•  1 

-3.4 
3.3 

4.8 
4.9 
5.2 

-24*"  57.6 
25    7.5 
21  54.7 
21  38.0 
20  59.7 

h    ni 
4-  8  22.6 
4.  8  37.4 
4lO  58.8 

-  4  25.6 

-  4    2.6 

-0.4632 
-0.2828 
-1.0520 
-0.0920 
-0.6705 

0.5880 
0.5880 
0.5861 
0.5829 
0.5827 

+0.0512 
0.0519 
0.1275 
0.1499 
0.1508 

^  Capricorni 
33  Cnpricorni 
lio  Capricorni 
37  Capricorni 

e  Cnpricorni 

5i> 
5.7 
6.2 

6.0 

4.7 

-0.84 
0.87 
0.88 
0.92 
0.93 

-5.1 
5.1 

5.0 
5.4 
5.6 

-21     6.4 
21   19.0 
21  40.1 
20  34.3 
19  57,4 

18  37.6 

22  3.8 

23  18.5 
4    2  24.5 

3  19.0 

-  1  41.5 
4  1  36.7 
4-  2  48.5 
4-  5  47.4 
4-  6  39.8 

-0.1823 
+0.5809 
41.1400 
40.5716 
+0.1167 

0.5825 
0.5813 
0.5813 
0.5795 
0.5797 

+0.1567 
0.1648 
0.1678 
0.1747 
0.1767 

+19 
463 
468 
463 
+37 

-53 
-101 

+291 

-10 

-35 

K  Cnpricorni 
B.  A.C.7.-i50 
29  Aquarii      mult 
56  Aquarii 

r'  Aquarii       mult. 

5.0 
6.3 
6.5 
6.3 

5.8 

-0.95 
0.96 
1.03 
1.12 
1.17 

-5.8 
5.6 
6.4 
7.1 
7.3 

-19  21.8 
20    7.2 
17  29.4 
15    8.6 
14  37.9 

5  35.4 

5  49.0 

13  43.7 

5    1  20.8 

8  42.3 

4-  8  51.0 
4  9    4.2 
-  7  20.2 
4  3  51.9 
4lO  57.1 

-0.0682 
+0.7271 
-0.3881 
-0.2876 
+0.8626 

0.5785 
0.5784 
0.S747 
0.5710 
0.5676 

40.1818 
0.1822 
0.1984 
0.2194 
0.2310 

+28 
+70 
+13 
+20 
+75 

-46 
-  1 
-66 
-59 
+  5 

T*  Aqiuirii 
74  Aquarii 
^;i  Aquarii 
f-i  Aquarii 
V^  Aquarii 

4.1 
6.0 
4.1 
4.2 

4.8. 

-1.18 
1.19 
1.25 
1.26 
lii6 

-7.4 

7.8 
8.2 
8.2 
8.1 

-14  10.2 

12  11.9 

9  40.9 

9  46.8 

10  12.5 

9  30.6 
11  10.4 

20  46.2 

21  39.5 

22  6.7 

4ll  43.6 
-10  40.2 

-  1  25.4 

-  0  33.9 

-  0    7.8 

+0.5922 
-0.9718 
-1.1450 
-0.8289 
-0J»928 

0.5672 
0.5672 
0Ji627 
0J>624 
0.5626 

40.2322 
0.2346 
0.2465 
0.2476 
0.2480 

+71 
-16 
-27 
-6 
+23 

-10 
-90 

-90 
-90 

-58 

B.  AC.  8274 

30  PiBcium 
33  Piscium 

7.0 
4.6 
4.7 

-1^ 
1.34 

-8.4 
8.4 
8.4 

-  6  59.3 
6  37.3 

-  6  19.1 

NEW 

e  10  59.6 
16  53.4 
18  23.0 

MOOX, 

-11  42.1 

-  6     1.0 

-  4  34.5 

-0.1924 
+0.9899 
+1.0870 

0.5593 
0.5582 
0.5576 

40.2601 
0.2639 
0.2646 

+30 
+83 

+84 

-52 
+12 

+19 

a  Arietis 

13  Tauri 

14  Tauri 

B.  AC.  1242 
Q»  Tauri 

5.5 
5.7 
6.3 
6.3 
6.0 

-1.49 

1.40 
1.40 
1.34 
1.30 

-4.1 
1.4 

1.3 

0.6 

-0.4 

♦14  37iJ 
19  20.9 
19  19.1 
19  53.6 
19  19.2 

•  19  58.6 

10  17  55.3 
18  33.0 

11  1  57.3 
5  23.4 

-  5  32.6 

-  8  22.7 

-  7  46.6 

-  0  38.3 
4  2  40.5 

-0.7428 
-0.9524 
-0.H024 
-0.0531 
+1.1220 

0.5586 
0.5635 
0.5635 
0.5650 
0.5655 

40i2270 
0.1897 
0.1884 
0.1735 
0.1662 

4  2 
-12 
-  3 

+:j9 

+90 

-74 
-71 

-71 
-33 
+35 

w' Tauri 

51  Tauri 

•  53  Tauri 

'  56  Tauri 

a'  Tauri 

5.7 
6.0 
6.0 
6.0 
4.7 

-1.28 
1.29 
1.28 
1.29 
1.27 

40.1 

0.3 
0.3 
0.4 
0.8 

420  18.6 
21   18.8 

20  52.7 

21  30.6 

22  2.6 

8  49.2 

9  16.3 
9  43.8 
9  47.5 

12  13.2 

♦  5  58.7 
4  6  24.9 
+  6  51.3 
4>  6  54.8 
4-  9  15.2 

+0.6615 
-0.3007 
+0.2186 
-0.4233 
-0.6007 

0.5657 
0.5658 
0.5667 
OJ)(i^ 
0J>657 

40.1586 
0.1576 
0.1568 
0.1568 
0.1513 

+90 
+25 
+55 
+18 

+  8 

+  6 
-45 
-18 
-63 
-63 

H^  Tauri 
v'  Tauri 
v«  Tauri 

B  A.r.  1373 
r  Tauri 

6.3 
4.7 
6.0 
6.0 
4.5 

-1.27 
1.27 
1.27 
1J25 
1.21 

40.8 
0.9 
0.9 
0.7 
1.5 

+21  57.0 
22  33.9 
22  45.0 

21  22.4 

22  44.9 

12  14.5 

12  36.5 

13  1.5 
13  21.2 
19  21.0 

4  9  16.5 
4.  9  37.7 
4lO     1.3 
+10  20.8 
-  7  52.7 

-0.5007 
-1.0820 
-1.2130 
+0.2603 
-0.3131 

0i]657 
0.5659 
0.5667 
0.5670 
0fi676 

40.1513 
0.1501 
0.1496 
0.1486 
0.1348 

+14 
-24 
-37 
+57 
+24 

-57 
-67 
-67 
-15 
-44 

99  Tauri 
103  Tauri 
118  Tauri 
121   Tauri 
125  Tauri 

6.0 
6.0 
5.7 
6.0 
6.0 

-1.15 

1.10 
1.00 
0.96 
0.93 

42.3 
2.7 
3.7 
3.8 
4.2 

+2:)  46.6 

24  7i2 

25  3.7 

23  57.9 
25  50.2 

19    1  53.4 

6  13.1 

15    6.0 

17  43.4 

19  29.0 

-  1  34.6 
+  2  35.3 
4ll     8.7 
-10  19.8 

-  8  38.0 

-0.5547 
-0.4181 

-o.6:»7 

+0.8331 
-1.0020 

c    ♦)88 
C.388 
0.5688 
0.5688 
0.5676 

40.1195 
0.1089 
0.0869 
0.0803 
0.0760 

+11 

+18 
+11 
+90 
-19 

-57 
-48 
-53 
+23 
-64< 

132  Tauri 
131)  Tauri 
5  Geminorum 
F  (icminorum 
37  (Bt*iiiinoruin 

5.3 
5.3 
6.7 
3J8 
6.3 

-0.88 
0.84 
0.75 
0.56 
0.40 

44.1 
4.7 
4.5 
5.1 
5.3 

424  31.8 
25  56.4 

24  26.8 

25  14.4 
25  30.8 

23  25.3 

13  3  10.8 
8  56.4 

29  43.3 

14  3  36.7 

-  4  50.4 

-  1  13.2 
♦  4  19.6 
-6  23.6 

-  1  40.8 

+0.6567 
-0.6059 
+1J2630 
+0.7568 
+0.4659 

0.5668 
0.5668 
0.5663 
0.5633 
0.5610 

40.0657 

0.0561 

0.0416 

+0.0066 

-0.0056 

+90 
+  7 
+90 
+90 
+73 

+14 
-56 
462 
425 
4lO. 

3t)  Geminorum 
40  Geminorum 
52  <jeuiiiiorum 
A  (ifniiiiorum 
c  Geniinorura 

6.3 
6.3 
6.3 
5.7 

6.0 

-0.48 
0.47 
0.37 
0.31 
0.17 

45.5 
5.5 
5.3 
5.4 
5.9 

426  13.5 
26    3.9 
25    4.5 

25  15.6 

26  2.7 

5    6.4 

5  23.3 

12    1.8 

15  525 

15    0  59.2 

-  0  14  4   -0.3100 
4.  0    2.0   -0.1397 
4  6  26.1    40.6089 
4lO    8.6,40.4909 

-  5    3.9  '  -0.7825 

0.5600 
0.5598 
0.5582 
0.5567 
0.5517 

-0.0091 
0.0100 
0.0261 
0.0353 
0.0568 

+24 

+34' 
+1K), 
+75 
-  4 

-32 
-23 
427. 
4  9 
-64 

«  (leniinur.   mult, 
w>  Canrri 

3.6  -0.16 
6.0 .  -0.07 

45.3 
45.7 

424  39.7 

425  41.5 

1     9.8-4  53.6 '40.71191  0.5517 
8  32.7    4.  2  14.1  !  -0.8927  i  0.5479 

-0.0571 
-0.0753 

+90 
-11 

4l8 

424 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

APRIL. 

TiiK  Stab's 

At  CoxxnvcnoK  in  K.  A. 

ParaUelA. 

Name. 

Mag. 

6.3 
5.7 
6.0 

5.8 
6.0 

Red'na  from 
1891.0. 

Apparent 
Declination. 

Waahln^n 
Mean  Time. 

HonrAngle 
H 

Y 

«' 

y' 

N. 

4  8 
431 
-22 
4  1 
-  3 

S. 

Aa 

Aa 

cj*  Cancri 

X  Cancri 

v^  Cancri        mult. 

ii3  Cancri 

v»  Cancri 

-0.06 

40.06 

0.10 

0.12 

0.13 

45:7 

5.2 
5.4 
5.3 
5.2 

42o  23!5 
24  22.0 
24  53.6 
24  30.4 
24  27.0 

19 

I    h    m 
8  54.9 
17  31.S 

20  20.8 

21  15.5 

22  36.5 

h    m 
4  2  35.4 
4IO  54.5 
-10  21.8 

-  9  29.0 

-  8  10.6 

-0.5928 
-0.1971 
-1.0440 
-0.7117 
-0.7861 

0.5476 

0.5433 

0.5414 

0.5408' 

0.5404 

-0.0746 
0.m)29 
0.0986 
0.1004 
0.1033 

-6f 
-34 
— 6S 
-©5 

V*  Cancri 

^  Cancri 
79  Cancri 

B.A.C.3I38 
B.A.C.3206 

5.7 
5.0 
6.3 
6.3 
6.3 

40.14 
'^.35 
0.35 
0.37 
0.42 

45.3 
4.2 
4.1 
3.8 
3.7 

424  27.4 
22  29.3 
22  26.4 
21  44.0 
20  15.6 

23  18.2 
le  16  36.8 

17  5.6 

18  41.H 
17    0  10.6 

-  7  30.3 
4  9  14.7 
4  9  42.5 
411   15.7 

-  7  25.8 

-0.8666 
-0.8070 
-0.8181 
-0.26^J 
40.5672 

0.5400 
0.5305 
0.5303 
0.5290 
0.5261 

-0.1046 
0.1373 
0.1385 
0.1408 
0.1500 

-  9 

-  4 

-  5 
427 
48I 

-66 

-68 

-43 

0 

;;  Leonia 

42  Leonia 

t  Leonia 

k  Leonia 

u  Virginia 

3.3 
6.0 
5.7 
5.7 
5.9 

+0.63 
0.69 
0.72 
0.79 
0.94 

4liJ 

4O.3 

-0.2 

0.6 

3.6 

4l7  17.7 

15  31.6 

14  41.9 

14  46.2 

8  44.3 

21  39.0 

18  5  11.6 
10  37.9 
18  10.7 

19  22  27.1 

-10  36.7 
-  3  17.5 
4  1  59.3 
4  9  19.2 
-11  12.0 

40.2772 
40.8320 
40.6932 
-0.9076 
-0.3893 

0.5152 
0.5115 
0.5091 
0.5059 
0.4984 

-0.1820 
0.1912 
0.1974 
0.2056 
0i2289 

456 
490 
490 
-  8 
422 

-15 

4l0 
4    1 

-75 
-62 

1 

V  Virginia 

c  Virginia 

48  Virginia 

65  Virginia 

66  Virginia 

4.0 
5.5 
6.7 
6.1 
6.0 

40.95 
1.04 
1.10 
1.13 
1.13 

-4.2 

5.6 
7.6 

7.9 
8.0 

4  7    8.4 

4  3  55.1 

-  3    4.7 

4  21.4 

4  35.7 

90  2  32.3 
21  39.4 

91  21  40.1 
m    8  15.0 

8  54.5 

-  7  13.9 
411  21.8 
4IO  43.3 

-  2  59.5 

-  2  21.1 

4O.44IO 
-0.5111 
4I  .3730 
40.2062 
40.3078 

0.4981 
0.4967 
0.4995 
0.5027 
fO.5027 

-0.2314 
0.2397 
0.2430 
0.2424 
0.2412 

468 

4l5 

487 
453 

458 

-17 
-73 

448 
-31 
-26 

Z*  Virginia 

HO  Virginia 

95  Virginia 

K  Virginia 

ft  LibrfB 

5.1 
6.1 
6.0 
4.2 
5.7 

41.14 

1.14 
1.17 
1.18 
1.20 

-8.2 
8.1 
8.5 
8.5 
8.5 

-  5  41.7 
4  50.5 

8  47.7 

9  46.1 
13  41.7 

93 

12  55.7 
14  50.2 

7  22.1 
10  34.8 

5    5.9 

4  1  33.1 
4  3  24.6 

-  4  31.8 

-  1  25.2 

-  7  26.8 

40.5429 
-0.8492 
-0.4492 
-0.1338 
-0.0181 

0.5045 
0.5045 
0.5118 
0.5130 
0.5235 

-0.2405 
0.2397 
0.2325 
0.2302 
0.2151 

474 
-  4 
4I6 
432 
436 

-13 

-90 
-69 
-49 
-43 

v^  Libra 

41  Librie 

K  Libra 

X  Libra 

47  Libra 

5^ 
5.9 
5.1 
5.1 
6.4 

41.20 
1.18 
1.18 
1.18 
1.17 

-8.3 
7.6 
7.5 
7.2 
7.2 

-15  50.1 

18  56.6 

19  19.6 
19  50.5 
19    3.7 

99 

13  37.7 

5  2.5 

6  27.8 

11  44.9 

12  31.8 

4  0  48.7 

-  8  15.9 

-  6  53.2 

-  1  46.8 

-  1     1.2 

40.4910 
40.8039 
40.9502 
4O.5559 
-0.4138 

0.5290 
0.5388 
0.5398 
0.5437 
0.5443 

-0J2O56 
0.1851 
0.1827 
0.1744 
0.1730 

464 

471 
471 

463 
4IO 

-14 
4  3 
4I2 
-12 

-68 

p^  Scorpii 
P'^  Scorpii 
(j<  Scorpii 
u^  Scorpii 
<j  Ophiuchi 

2.9 
5.5 
4.6 
4.6 

4.7 

41.16 
1.16 
1.17 
1.17 
1.13 

-7.2 
7.2 

6.9 
6.8 
6.3 

-19  30.6 

19  30.3 

20  22.5 

20  34.5 

21  14.0 

96 

17  18.1 
17  18.2 

17  54.4 

18  10.4 
5  13.4 

4  3  35.1 
4  3  35i2 
4  4  10.2 
4  4  25.7 

-  8  54.2 

-0.74 1 1 
-0.7447 
4O.O8I6 
40.2500 
-0.7420 

0.5474 
0.5474 
0.5482 
0.5483 
0.5564 

-0.1647 
0.1649 
0.1641 
0.1635 
0.1426 

-  9 

-  9 
434 
444 
-11 

-90 
-90 
-37 
-28 
-90 

22  Ophiuchi 
24  Ophiuchi 
39  Ophiuchi   mtilt. 

B.  AC.  5831 
6  Ophiuchi 

6.7 

6.0 
5.5 
6.5 
3.3 

41.09 
1.08 
1.04 
1.04 
1.02 

-5.4 
5.4 
4.7 
4.7 
4.4 

-23  20.0 

22  58.7 
24  10.2 

23  57.2 

24  53.6 

97 

15    4.6 

15  55.3 

0  54.9 

0  57.5 

2  34.9 

4  0  36.1 
4  1  25.0 
4IO    5.2 

410  7.7 

411  41.6 

40.1761 
-0.3023 
-0.0333 
-0.2667 
40.5639 

0.5635 
0.5635 
0.5693 
0.5695 
0.5698 

-0.1220 
0.1198 
0.0995 
0  0995 
0.0953 

435 

4lO 

422 
4IO 
456 

-32 
-60 
-44 

-58 
-10 

b  Ophiuchi      var. 
c^  Ophiuchi 
63  Ophiuchi 
X  Sagittarii 
B.A.C.6:J69 

4.4   1.1.01 
5.2     1.00 
6.6     0.94 
2.9     0.82 
6.2     0.74 

-4.5 
4.3 
3.4 
2.5 
2.3 

-24     4.6 

23  52.8 

24  52.0 

25  28.9 
25    7.2 

98 

4  25.4 
6  32.0 

16  12.4 

5  36.4 
12  22.2 

-10  32.0 

-  8  30.2 
4  0  48.4 
-10  18.4 

-  3  48.4 

-0.4641 
-0.8564 
-0.5314 
-0.4609 
-0.9412 

0.5714 
0.5715 
0.5764 
0.5814 
0.5837 

-0.0907 
0.0854 
0.060i) 
0.0247 
0.006^2 

-  2 
-24 

-  8 

-  8 
-36 

-73 
-90 
-79 
-73 
-90 

<p  Sagittarii 
a  Sagittarii 
^  Sagittarii 
X*  Sagittarii 
X^  Sagittarii 

3.7 
2.3 
5.4 
5.4 
6.3 

40.75 
0.70 
0.61 
0.56 
0.56 

-1.7 

l.b 

1.7 
1.6 
1.7 

-27    6.2 

26  26.0 
25  26.7 
24  43.3 
24  37.6 

99 

12  39.7 

16  30.7 

0  36.2 

4  2!).5 

4  32.0 

-  3  31.5 
4  0  10.4 
4  7  56.9 
4il  41.1 
4II  43.4 

4I.II6O 
40.4197 
-0.4664 
-1.0800 
-L1770 

0.5840 
0.5844 
0.5848 
0.5848 
0.5648 

-0.0054 

40.0055 

0.0282 

0.0392 

0.0392 

463 
439 
-  8 
-44 
-52 

430 
-18 
-73 
-90 
-90 

1 

i    A*  Sagittarii     var. 

'    A' Sagittarii 

17  Capricorni 

X  Capricorni 

1  27  Capricorni 

6.0 
4.6 
6.0 
5.4 
6.5 

40.52 
0.51 
0.14 
0.02 

40.01 

-1.3 
1.2 
1.0 
0.6 

-0.9 

-24  57.6 
25    7.5 
21  54.7 
21  38.0 

-20  59.7 

8  45.7 

9  1.6 
90  12  56.3 

22    5.4 
22  30.0 

-  8  12.8 

-  7  57.6 
-5    8.1 
4  3  40.1 
4  4    3.8 

-0.6426 

-0.4588 
-1.2360 
-0.2576 
-0.8459 

0.5854 
0.5854 
0.5793 
0.5757 
0.5757 

40.0512 
0.0519 
0.1264 
0.1484 

40.1494 

-15 
-  6 
-52 

4l5 

-17 

-90 
-73 
-90 
-57 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

MAT. 

THB  Scab's 

▲t  Coxjuscnox  IX  B.  A. 

LtnHlnfl; 
ParaUeU. 

Kame. 

1fi«- 

|ted*Ba  from 
18B1.0. 

▲npannt 
Ded&atleo. 

Waabincton 
Mean  Time. 

HonrAngle        %, 

x' 

y' 

N. 

8. 

-19 
♦16 
-19 
-44 

Am 

AJ 

f  Caprieorni 
33  Caprieorni 
35  Caprieorni 
37  Caprieorni 

e  Caprieorni 

5.5 
5.7 
6.2 
6.0 
4.7 

-0.02 
0.06 
0.0H 
0.13 
0.13 

^:7 

0.5 
0.3 
0.7 
0.9 

-2f    6:4 
81  19.0 
81  40.1 
80  34.3 
19  57.4 

d    h    m 
1     1     0.5 

4  32.2 

5  48.9 
9    0.0 
9  56.2 

h    m 
4  6  28.7 

4  9  58.3 

4ll     6.1 

-  9  49.9 

-  8  55.8 

-0.338r> 
40.4231 
40.9915 
40.4172 
-0.0439 

0.5744 
0.5731 
0.5727 
0.5706 
0.5706 

40.1.'i67 
0.1631 
0.1660 
0.1726 
0.1747 

0 
♦11 
♦53 
468 
.453 
♦28 

>    «  Caprieorni 

B.  A.C.7550 
'  29  Aquarii      muU. 
56  Aquarii 
r*  Aquarii      midt. 

5.0 
6.3 
6.5 
6.3 

-0.16 
0.16 
0.26 
0.41 
0.53 

-1.1 
0.8 
1.5 
2.1 
2.0 

-19  21J6 
80    7.8 
17  29.4 
15    8M 
14  37.9 

12  16.5 
12  30.5 
80  39.5 
9    8  38.9 
16  15.1 

-  6  40.7 

-  6  27.2 
4  1  23.7 
-1 1     U.6 

-  3  42.9 

-Oi5297 
4O.5793 
-0.5479 
-0.4379 
♦0.7387 

0.5702 
0.5702 
0.5646 
0.5606 
0.5572 

40.17JI7 
0.1603 
0.1956 
0.2166 
0.2278 

♦20 
♦64 
♦  5 
4l3 
474 

-55 
-10 
-78 
-60 
-  2 

r*  Aquarii 
74  Aquarii 
^*  Aquarii 
^  Aquarii 
ifi^  Aquarii 

4.1 
6.0 
4.1 
4J8 

4.6 

-4).64 
0.55 
0.65 
0.66 
0j66 

-S.I 

2.8 
3.3 
3.3 
3.1 

-14  10.8 

18  11.9 

9  40.9 

9  46.8 
10  18.5 

17  5.0 

18  48.1 
8    4  43S 

5  38.3 

6  6.3 

-  2  54.7 

-  1  15i2 
4  8  19J8 
4  9  12.5 
4  9  39.4 

40.4639 
-1.1220 
-1.2890 
-0.9631 
-0.4190 

0.5569 
0.5567 
0.5533 
0i>529 
0.5516 

40.2292 
0.2315 
0.2437 
0.2447 
0.2447 

♦64 
-27 
-40 
-13 
♦17 

-17 

-90 
-90 
-90 
-67 

B.A.C.(»74 

30  Piacium 
33  Piacium 

14  Ceti 

15  Ceti 

7.0 
4j6 
4.7 
6.0 
6^ 

-4).78 
0JB3 

0.9B 
0.^ 

•SJ6 
3.7 
3.7 
4.7 
4Jb 

-  6  59.3 
6  37.3 
6  19.1 
1    6.4 

-  1    6.4 

19  25.3 

4    1  ^J6 

3    3.0 

16  49.5 

17  59.3 

-  1  29.0 
4  4  24.0 
4  5  53.1 

-  4  48.3 

-  3  40.8 

-0.3000 
40.9099 
41.0080 
-0.5616 
-0.8517 

0.5487 
0.5479 
0.5478 
0.5464 
0.5464 

40.2565 
0.2607 
0.2615 
0J2664 
0idb65 

♦25 

♦83 
♦84 
♦12 
♦28 

-59 
♦  7 
4l3 
-77 
-56 

26  Ceti 

29  Ceti 

33  Ceti 
/  Piacium 
fi  Piacium 

5.9 
6.3 
6.1 
5.1 

5.0 

• 

-1.07 
IM 
1.10 
1.18 
1.17 

-4.6 
4.6 
4.7 
4.1 

-5.0 

4  0  46.9 
1  25.3 
1  51.9 
3    8.3 
5  34.7 

NSW 

A    5  45.4 

7  39.7 

8  50.4 
12    8.6 
17  45.0 

Mooy. 

4  7  41.7 
4  0  32.1 
4IO  40.5 
-10    8.1 
-  4  43.0 

40.9984 
40.8650 
40.7350 
40.4367 
-0.6277 

0.5460 
0.5460 
0.5462 
0.5463 
0.5480 

40.2662 
0ia659 
0J^656 
0.264^ 
0.2625 

♦iK) 
♦90 
♦90 
♦68 
♦  9 

4l3 
4  5 
-  4 
-19 
-81 

K>  Tauri 
v*  Tauri 
r  Tauri 

4.7 
4.7 
4.5 

-1.36 
1.37 
1.34 

0.0 

,   40.1 

QJ6 

422    8.6 
22  33.9 
22  44.9 

8  22  I3j6 

82  36.4 

•    5  16.0 

.8  66.3 
-  8  34.3 
4  3  50.5 

-0.5232 
-1.0035 
-0^2310 

0.5703 
0.5703 
0.5725 

40.1539 
0.1523 
0.1371 

♦13 
-17 

♦29 

-58 
-67 
-39 

Maki 

99  Tauri 
103  Tauri 
1 IH  Tauri 
Kl  Tauri 

6.0 
6.0 
5.7 
6.0 

-1J» 
liM 
IJS 
1.18 

♦1.5 
1.9 
8.9 
3.0 

423  12.9 
23  46.6 

84  7M 

85  3.7 
83  57.9 

10  36.0 

11  43.1 
15  59.0 

18    0  43.0 
3  17.5 

4  8  58.1 
410    3.2 

-  9  .50.6 

-  1  26.2 
4  1     2.5 

-0.0190 
-0.4620 
-0.3258 
-0.4372 
40.930:3 

0.5449 
0.5737 
0  5737 
0.574 1 
0.5744 

4O.I2O8 
0.1214 
0.1108 
0.0885 
0.0820 

♦41 
♦15 
♦24 
♦17 
♦90 

-27 
-52 
-42 
-47 

♦29 

125  Tauri 
132  Tauri 
I31»  Tauri 

f  Geminorum 
37  Geminorum 

6.0 
5.3 
5.3 
3.2 
6.3 

-1.18 
1.14 
1.11 
0.87 
0U» 

43.4 
3i> 
4.0 
4i) 
5.2 

485  50J2 

24  31.8 

25  56.4 
25  14.4 

85  30.8 

5     1.3 

8  53.2 

12  :i4.3 

11    7  43.0 

12  30.5 

4  2  42.4 
4  6  25.6 
4  9  58.3 
4  4  24.1 
4  9    1.0 

-0.8935 
♦0.7365 
-0.4965 
40.8672 
40.5826 

0.5738 
0..'>738 
0.5738 
0.5698 
0.5672 

♦0.0774 

0.0675 

0.0578 

40.0071 

-0.0053 

-11 

♦90 
♦  14 

♦90 

484 

-64 
♦20 
-4H 
♦32 
♦16 

39  Geminorum 

40  Geminorum 
47  Geminorum 
52  Geminorum 
A  Geminorum 

6.3 
6.3 
6.0 
6.3 
5.7 

om 

0.75 
0.73 
0.68 

45.4 
5.4 
5.8 
5.4 
5.6 

486  13.5 

86  3.9 

87  2.2 
85    4.5 
25  15.6 

13  58.2 

14  15.0 
19  17.8 
80  45.0 

18    0  31.0 

4IO  25i> 
4IO  41.6 

-  8  26.7 

-  7    2.6 

-  3  24.8 

-0.1868 
^.0179 
•  1.1410 
40.9268 
4O.6I20 

0.5671 
0.5670 
0.5654 
0.5644 
0.5626 

-0.0089 
0.0098 
0.0225 
0.0262 
0.0354 

♦31 
♦41 
-33 

490 

488 

-25 
-16 
-63 

♦15 

K  Geminor.  mulL 

u*  Caneri 

tJ  Caneri 

A  Cancri 

v'  Caneri        aniil. 

34> 
6.0 
63 
5.7 
6.0 

-0.66 
047 
0.47 
0.35 
0.32 

45.7 
6.2 
6.1 
&0 
6il 

484  39.7 
25  41.5 
85  23.5 
24  28.0 
84  53.6 

9  37.3 

16  52.0 

iT  136 

IS    1  4iii 

4  87.7 

4  5  21.9 
-11  38.7 
-11   17.9 

-  3    8.0 

-  0  27.1 

40.8362 
-0.7563 
-0.4584 
-0.0634 
-0.9057 

0.5581 
0.5536 
0.5535 
0.5482 
0.5468 

-0.0574 
0.0744 
0.0752 
0.0938 
0.0998 

490 
-  2 
♦16 
♦38 
-11 

♦25 

-64 

-47 

-26, 

-65 

t/'  Cancri 
v>  Cancri 
V*  Cancri 
(  Cancri 
'  T.)  Cancri 

5J6 
6.0 
6.7 
5.0 
6.3 

-0.30 
Oi29 
0.S8 
0j05 
0.04 

46.0 
6.1 
6.1 
?4 
5.3 

484  30.4 
84  87  J) 
84  87.4 
82  89.3 
22  86.4 

5  81.4 

6  41.2 

7  28.2 
14    0  a6il 

0  54.7 

4O  24.7 
4  1  41.8 
4  2  21.5 
.  5    8J2 
-  4  40.7 

-0.5753 
.0.6496 
-0.7278 
-0.6691 
-0.6820 

0.546^ 
0.5446 
0.5440 
0.5334 
0.5334 

-O.lOlo 
0.1042 
0.1056 
0.1382 
0.1390 

♦10 

♦  5 
0 

♦  5 

♦  4 

-57 
-62 
-66 

-66, 
-67 

B.A.C.3I38 
B.A.C.3906 

6.3 
6.3 

-0.03 
^.03 

45.0 
44.4 

421  44.0 
480  15.6 

2  29.7 
7  54.7 

-  3    8.7 
4  2    6.0 

-0.1298 
4O.6O79 

0.5334 
0.5284 

-0.1417 
-0.1500 

♦35 
♦90 

-35 

48 

426 


OCCULTATIONS,  1891. 
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MAY. 


Thb  STAB'8 


▲T  CORJUHOnOV  IB  S.  ▲. 


ParaUela. 


Name. 


rj  Leonis 
4*i  Leonis 
t  Leonis 
k  Leqnis 
t  Leonis 


muU. 


u  V 
V  V 
c  V 

65  V 

66  V 


80 
95 


V 
V 


1/1  L 
41  L 


K 


L 
L 


rginis 
rginis 
rginis 
rginis 
rginis 


rgmiB 
rginis 
rginis 
Virginia 
br» 


broB 
brsR 
bree 
briR 


/?'  Scorpii 

u  Scorpii 
(J*  Scorpii 
u  Ophiuclii 
24  Ophiuchi 

3!J  Ophiurhi    mult. 

B.  .AC.  5831 
0  Ophiuchi 
b  Ophiuchi      var. 
c' Ophiuchi 

63  Ophiuchi 
A  Sagiltarii 

B.  AC.  6369 
^  Sagittarii 
a  Sagittarii 

1^  Sagittarii 
A>  Sagittarii      var. 
A' Sagittarii 
X  Capricorn! 
27  Capricorn! 

^  Capricorn! 
33  Capricorni 
35  Capricorn] 
37  Capricorni 

e  Capricorni 

K  Capricorni 
B.  A.  C.  7550 

29  Aquarii      mult. 
56  Aquarii 

r'  Aquarii      muU. 

r^  Aquarii 

74  Aquarii 

y>>  Aquarii 

ttfi  Aquarii 

B.A.C.8274 

30  Piscium 
33  Piscium 


Red*nB  from 

Mag. 

1891.0. 

Aa 

A6 

8 

n 

3.3 

■fO.28 

42.8 

6.0 

0.35 

1.9 

5.7 

0.40 

1.5 

5.7 

0.47 

4l.3 

4.1 

0.65 

-0.7 

5.9 

40.72 

-1.9 

4.0 

0.75 

2.6 

5.5 

0.90 

AH 

6.1 

1.13 

7.3 

6.0 

1.13 

7.4 

5.1 

41.16 

-7.7 

6.1 

1.20 

7.4 

6.0 

1.27 

8.4 

4.2 

1.31 

8.5 

5.7 

1.42 

8.9 

5.5 

41.47 

-8.9 

5.9 

1.55 

8.5 

5.1 

1.55 

8.5 

5.1 

1.57 

8.2 

2.9 

1.59 

7.8 

5.5 

41.59 

-7.8 

4.6 

1.60 

7.8 

4.6 

1.60 

7JA 

4.6 

1.62 

7.1 

6.0 

1.65 

6.1 

5.5 

41.66 

-5.3 

6.5 

1.66 

5.3 

3.3 

1.67 

5.1 

4.4 

1.65 

5.0 

5.2 

1.65 

4.7 

6.6 

41.64 

-3.6 

2.9 

1.59 

2.1 

6i2 

1.54 

1.6 

3.7 

1.56 

1.2 

2.3 

1.53 

1.0 

5.4 

41.46 

-0.4 

6.0 

1.39 

40.4 

4.6 

138 

0.4 

5.4 

0.92 

3.0 

6.5 

0.92 

2.8 

5.5 

40,89 

43.0 

6.7 

0.84 

3.3 

6.2 

0.83 

3.5 

6.0 

0.78 

3.4 

4.7 

0.76 

3.2 

5.0 

40.73 

43.1 

6.3 

0.73 

3.4 

6.5 

0.62 

3.0 

6.3 

0.45 

2.8 

5.8 

0.35 

3.1 

4.1 

40.33 

42.6 

6.0 

0.30 

2.3 

4.2 

0.16 

1.9 

4.8 

40.15 

2.1 

7.0 

-0.03 

1.4 

4.6 

-0.09 

4l.4 

4.7 

-0.1 1 

41.4 

A.pnarent 
^eolmation 


Dec 


on. 


Washinffton 
Meaal^ne. 


4l7 
15 
14 
14 
11 

48 

7 

43 

-  4 

4 


17.7 
31.6 
41.9 
46.2 

7.8 

44.3 
8.4 
55.1 
21.4 
35.7 


-  5  41.7 
4  50.5 

8  47.7 

9  46.1 
13  41.8 

-15  50.1 

18  56.6 

19  19.6 
19  50.5 

19  30.5 

-19  30.3 

20  22.5 

20  34.5 

21  14.0 

22  58.7 

-24  10:2 

23  57.2 

24  53.6 

24  4.6 

23  52.8 

-24  52.0 

25  28.8 

25  7.1 
27    6.1 

26  25.9 

-25  26.6 

24  57i> 

25  7.4 
21  37.9 
20  59.6 


-21 
21 
21 
20 
19 

-19 
20 
17 
15 
14 

-14 
12 

9 
10 

6 


6.3 
18.9 
40.0 
34.2 
57.3 

21.7 

7.1 

29.3 

8.5 
37.8 

10.1 

46.7 
12.4 
59.2 


d 
19 


16 


17 


h 
5 

12 

18 

1 

21 


m 

12.5 
42.8 

8.0 
39.7 
56.5 


5  57.3 
10    2.8 

18  5  13.4 

19  15  54.5 
16  33.9 

20  34.9 
22  30.4 

90  15    0.3 

18  12.0 

ai  12  37.3 

21  4.3 
99  12  19.3 

13  43.7 

18  56.4 

93    0  24.9 

0  24.9 

1  0.7 
I  16.4 

12    9.1 

22  40.2 


94 


7 

7 

9 

10 

13 


Hour  Angle 


30.5 
32.9 

8.5 
56.9 

1.4 


22  31J3 

11  40.7 

18  19.7 

18  36.6 

22  23.9 


98 


6 

14 

14 

3 

3 


21.9 
24.8 
40.5 
27.5 
51.8 


6  37J2 
6  19.0 


6  22.2 
9  54.0 

11  10.9 

14  22^ 

15  18.7 

17  39.4 
17  53.5 
2    5.3 
14  11.6 

21  54.0 

22  44.5 
90    0  29J2 

11  30.9 

II  59.6 

81    I  35i> 

7  49i> 
9  24i2 


h 

-  1 
46 
411 

-  5 

-  9 


m 
15.5 

1.5 
17.1 
24.1 
41.8 


4 
4 


1  54.3 

2  4.3 

3  16.5 

6  27.2 

7  5.6 


4ll 
-II 
4  4 

47 

4  1 

410 
4  0 
4  2 
47 
-II 


0.0 

8.0 

53.6 

59.1 

51.8 

2.9 
48.2 

^» 
12.2 
30.6 


-11  30.6 
-10  56.0 
-10  40.4 
-  0  11.0 
4  9  57.3 


-  5 


32.1 

29.7 
3  57.8 
13,3 
13.8 


5 


2 

0 


4 
4 
4 


8 
2 
3 
4 

7 


54.2 
27.1 
56.1 
12.3 

50.6 


-  8  30.4 

-  0  46.8 

-  0  31.8 

410  49.3 

411  12.9 

-10  22.4 

-  6  58.6 

-  5  44.6 

-  2  40.2 

-  1  46.0 


4 
4 
4 


0 
0 
8 
3 
3 


29.5 
43.1 
36.9 
42.6 
43.4 


4 
4 


4  32.2 
6  13.3 

-  7    7.7 

-  6  40.1 
4  6  28.6 

-11  30.0 

-  9  58.5 


40.4045 
40.9559 
40.8141 
-0.786! 
-1.1160 

-0.2837 
40  5434 
-0.4229 
40.2641 
40.3636 

40.5946 
-0.7968 
-0.4115 
-0.0991 
0.0000 

40.4974 
40.7992 
40.9417 
40.5459 
-0.7464 

-0.7501 
40.0704 
40.2358 
-0.7561 
-0.3227 

-0.0608 
-Oi2904 
40.5321 
-0.4896 
-0.8802 

-0.5589 
-0.4990 
-0iW77 
41.0650 
40.3746 

-0.5103 
-0.6871 
-0.5042 
-0.3102 
-0.8982 

-0.4017 
40.3730 
40.9423 
40.3672 
-0.0948 

-0.2826 
40^279 
-0.6013 

-0.4898 
40.6947 

40.4200 
-1.1770 
-1.0190 
-0.4688 
-0.3423 

40.8786 
40.9797 


0.5148 
0i>115 
0.5084 
0.5056 
0.4978 

0.4961 
0.4956 
0.4950 
0.5016 
0.5016 

0.5037 
0.5037 
0.5115 
0.5129 
0.5248 

0.5310 
0.5437 
0.5438 
0.5480 
0.5520 

0.5520 
0.5522 
0.5525 
0.5616 
0.5686 

0.5749 
0.5749 
0.5758 
0.5768 
0.5782 

0.5830 
0.5874 
0.5891 
0.5894 
0.5902 

0.5902 
0.5899 
0.5899 
0.5762 
0.576^ 

0.5750 
0.5723 
0.5725 
0.5701 
0.5698 

0.5688 
0.5685 
0.5633 
0.5585 
0.5529 

0.5526 
0.5517 
0.5470 
0.5468 
0.5426 

0.5412 
0.5409 


-0.1822 
0.1917 
0.1978 
0.2061 
0ii232 

-0.2287 
0.2311 
0.2398 
0.2422 
0.2415 

-0.2409 
0J2402 
0.2332 
0.2311 
0.2163 

-0.2074 
0.1876 
0.1848 
0.1765 
0.1669 

-0.1669 
0.1659 
0.1655 
0.1445 
0.1216 

-0.1007 
0.1007 
0.0%*9 
0.0922 
0.0870 

-0.0619 

0.0254 

0.0064 

-0.0057 

40.0052 

40.0283 
0.0517 
0.0521 
0.1485 
0.1495 

40.1552 
0.1631 
0.1660 
0.1732 
0.1745 

40.1794 
0.1797 
0.1951 
0.2156 
0.2263 

40.2274 
0.2296 
0.2424 
0.242<) 
0.2540 

40.2577 
40.2584 


N. 


o 

465 
490 
490 

-  1 
-22 

427 
476 
420 
457 
462 

478 

-  2 
4l8 
434 
437 

463 
471 
471 
462 

-  9 

-  9 
433 
443 
-12 
49 

420 
49 
453 

-  3 
-25 

-10 
-10 
-39 
463 
436 

-10 
-17 

-  8 
4l2 
-21 

4  8 
450 
468 
451 
425 

4l6 

461 

4  2 

4lO 

476 

460 
-31 
-17 

4l5 

423 

483 

484 


S. 


-  i) 

4l7 

+  a 

-75 
-79 

-56 
-12 

-66 

-28 
-23 

-II 
-90 
-66 
-47 
-42 

-15 
4  2 

4ll 

-12 

-90 

-90 
-38 
-29 
-90 
-62 

-46 
-60 
-12 
-75 
-90 

-82 
-76 
-90 
426 
-20 

-77 
-90 
-76 
-61 
-90 

-67 
-21 
412 
-22 
-47 

-50 
-13 
-83 
-73 
-  5 

-20 
-90 
-90. 
-71' 
-6a. 


4  5 

411 
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ELEMENTS  FOR  THE  PREDICTION  OF  O0OULTATION8. 

1 

MAT.                                                                                 1 

Thb  9tab*s 

At  CoH<iUHcnoK  in  B.  A. 

Limiting  ' 
Paralleift. 

Kame. 

M%f 

Bed'as  from 
1881.0. 

Apparent 
DeelinatioD. 

Washington 
Moan  Time. 

Hoar  Angle 
H 

Y 

z' 

y' 

N. 

S. 

42r 

A« 

Aa 

B.A.C.I7 

6.0 

-0*14 

4l"3 

o      * 
-  5  51.2 

d    h    m 
31  11  43.4 

b    m 
-  7  43.8 

41.1130 

0.5403 

40.2595 

4«l 

14  Ceti 

6.0 

-0.28 

40.1 

-  I    6.3 

23  32.2 

4  3  41.9 

-0.6036 

0.5384 

40.2627 

4lO 

-81 

JUNK 

;  15  Cell 

6.8 

^.29 

40.1 

-  1    6.3 

1    0  44.0 

4  4  51.4 

-0.2901  !  0.5383 

40.2629 

427 

-58' 

26  Ceti 

5.9 

0.42 

0.0 

4  0  47.0 

12  49.5 

-  7  26.8  '  40.9797  \  0.5375 

0.2624 

490 

411 

tX)  Ceti 

6.3 

0.44 

-0.1 

1  25.4 

14  47.0 

-  5  33.4   4(K844I»  0.5375 

0i«19 

490 

4  4] 

33  Ceti 

6.1 

0.45 

0.2 

1  52.0 

15  59.7 

-  4  22.9   40.7145 

0.5384 

0.2619 

4!K) 

-  5' 

35  Ceti 

6.3 

0.46 

0.2 

1  53.7 

16  55.3 

-  3  29.1    40.9307 

0.5387 

0.2618 

4lH) 

4  9 

/  Piicium 

5.1 

-0.4^ 

-0.4 

4  3    2.4 

19  23.4 

-  1     5.9 

40.4138 

0.5389 

40.2611 

466 

-20 

fi  Pitciam 

5.0 

0.55 

1.0 

5  34.8 

SI    1     9.3 

4  4  28.8 

-0.6620 

0.5394 

0.2586 

47 

-83 

f  Arietis 

5.3 

0.76 

0.9 

10    7.0 

2  25.0 

4  4  53.9 

41.0590 

0.5459 

0.2399 

490 

420 

31  Arietis 

5.7 

0.82 

1.1 

11  58.5 

7  45.3 

4lO    3.6 

40.4336 

0.54a3 

0.2342 

468 

-16 

o  Arietia 

5.5 

0.88 

-1.3 

14  37.9 

14  26.4 

-7  29.0 

-0.7410 

0.5512 

0.2257 

4  2 

-74 

Vbitoi 

4l4  54.3 
NEW 

3  18    6.2 
MOON. 

-  3  57.0 

-0.2065 

• 

0.5043 

40.2051 

431 

-48 

e  Geminoruni 

3J2 

-0.94 

443 

85  14.3 

7  16  45.5 

-  8  45.4 

40.8582 

0.5732 

40.0071 

490 

432 

37  Geminonim 

1 

6.3 

0.91 

4.7 

25  30  7 

21  30.7 

-  4  10.8 

40.5826 

0.5716 

-0.0053 

484 

4l6 

•  39  Geminonmi 

6.3 

-0.91 

44.9 

496  13.4 

22  58.0 

-  2  47.0 

-0.1865 

0.5708 

-0.0091 

431 

-25 

40  Geminoruni 

6.3 

0.90 

4.9 

26    2J6 

23  14.6 

-  2  30.9 

-0.0178 

0.5706 

0.0099 

441 

-16 

47  Geminorum 

6.0 

0.87 

5.3 

27    2J2 

8    4  15.0 

4-  2  18.3 

-1.1410 

0.5694 

0.0228 

-33 

-63 

59  Geminorum 

6.3 

0.85 

5.1 

25    4.5 

5  41.3 

4  3  41 6 

40.9215 

0.5685 

0.0264 

490 

4:m 

A  Geminorum 

hX 

0.82 

5.3 

25  15.6 

9  25.1 

4  7  17.3 

40.6089 

0.5666 

0.0359 

487 

4l5 

c  Geminorum 

6.0 

-0.74 

45.8 

426    2.7 

18  15.7 

-8  11.4 

-0.6488 

0.5622 

-0.0577 

4  5 

-59 

«  Geminor    wimJU. 

3.6 

0.73 

5.5 

24  39.7 

18  26.0 

-8     1.4 

40.8297 

0.5618 

0.0578 

490 

425 

u'  Cancri 

6.0 

0.67 

6.0 

25  41.5 

•    1  36.0 

-  1     6.7 

-0.7370 

0.5577 

0.0749 

-  2 

-64' 

'    u>  Cancri 

6.3 

0.66 

6.0 

25  23.5 

1  57.5 

-  0  46.1 

-0.4604 

0.5573 

0.0758 

4l6 

-48' 

A  Cancri 

5.7 

0A7 

6.0 

24  S2.0 

10  19.3 

4  7  18.2 

-0.0668 

0.5525 

0.0948 

438 

-27. 

v*  Cancri        rnidt. 

6.0 

-0.54 

46.2 

424  53.6 

13    4.0 

4  9  57.1 

-0.9078 

0.5511    -0.1006 

-12 

-65 

v'  Cancri 

5.8 

0.53 

6.1 

24  30.4 

13  57.1 

4lO  48.5 

-0.5768 

0.5502  j    0.1  (nw 

49 

-57 

v^  Cancri 

6.0 

0.52 

6.1 

24  27.0 

15  16.0 

-11  55.3 

-0.6528 

0.5493     0.1051 

45 

-62 

V*  Cancri 

5.7 

0.51 

6.2 

24  27.4 

15  56.4 

-It  16.3 

-0.7:K)4 

0.54^4     0.1065 

0 

-66 

^  Cancri 

5.0 

0.31 

5.8 

22  29.3 

!•    6  49.4 

4  5    2.8 

-0.6740 

0.5374     0.1393 

4  4 

-66 

79  Cancri 

6.3 

-0.31 

45.7 

422  26.4 

9  17.6 

4  5  30.1 

-0.6868 

0.5374   -0.1403 

4  4   -67 

B.A.C.3I3B 

6.3 

0J29 

5.5 

21  44.0 

10  51.5 

4  7    0.9 

-0.1367 

0.5357     0.1428 

4.34  -:r> 

B.A.C.3206 

6.3 

-0.23 

5.1 

20  15.6 

16  13.5 

-11  47.4 

40.6844 

0.5319     0.1521 

4JK)    4  7 

9  Leon  is 

3.3 

40.01 

3.9 

17  17.7 

11  13  20.5 

4  8  40.3 

40.:«!K) 

0.5177     0.1  H34 

466   -13 

4*2  Leon  is 

6.0 

0.08 

3.5 

15  31.6 

20  47.9 

-  8    5.7 

• 

40.9376 

0.5133     0.1928 

1 

4lM)    4 16 

i  Leon  is 

5.7 

♦0.13 

42.8 

4l4  41.9 

19    2  11.4 

-  2  51.7 

40.7960 

0.5101    -0.1986 

N.90   4  7 

k  Leon  is 

5.7 

OiiO 

2.5 

14  46.3 

9  41.4 

4  4  25.3 

-0.8048 

0.5063     0.2065 

-  2 ;  -75 

1  Leonis       mmli 

4.1 

0.39 

40.8 

11    r.8 

13    5  56.4 

4  0    6.0 

-1.1420 

0.4981      0J2236 

-24  '  -79 

w  Virsinis 

5.9 

0.46 

-0.2 

8  44.3 

13  57.8 

4  7  54.2 

-0.3063 

0.41)61      0.2287 

426 1  -57 

C  Virginis 

5.3 

0.50 

0.3 

8  51.8 

17  44.2 

4l1  34.3 

-1.3110 

0.4!m      0.2304 

-40|-H1 

t»  Virgin  is 

4.0 

40.49 

-0.9 

4  7    8.4 

18    3.9 

4ll  53.4 

40.5176 

0.4943  -0.2306 

474    -13 

c  Virginis 
BAG.  4254 

5.5 

0.66 

2i> 

3  55.2 

14  13  19.4 

4  6  37.6 

-0.4504 

0.4922 

0i?383 

4lb'-<>'^ 

6.1 

0.75 

3.3 

4  2  27.3 

23  23.5 

-  7  34.7 

-1.2460 

0.4928 

0.2406 

-32   -8H 

48  Virginis 

6.7 

04)7 

5.5 

-  3    4.6 

15  13  34.5 

4  6  13.2 

41.4120 

0.4948 

0.2414 

487  1  459 

65  Virginis 

6.1 

0.97 

6.0 

4  21.4 

le    0  15.2 

-  7  23.8 

40.2354 

0.4984 

0.2405 

455-30 

66  Virginis 
/'  Virginis 

6.0 

40.98 

-6.1 

-  4  35.7 

0  55.1 

-  6  45.0  40.3394 

0.4989  -0J2405I 

461    -24 

5.1 

1.02 

6iS 

5  41.7 

4  58.2 

-  2  48.8  40.56!12 

0.4997 

0.2391 

476 

-12 

dO  Virginis 

6.1 

1.04 

6.2 

4  50.5 

6  53.9 

-  0  56.4  1  -0.82:)5 

0.5007 

0i»H8 

-  3 

-90 

Hd  Virginis 

6.8 

1.10 

6.7 

6  17.7 

13  46.7 

4  5  44.7 '  -0.8712 

0.5039 

0i»65 

-  7 

-90 

B.AC  4647  iira/l. 

64     1.13 

7.1 

7  31.4 

17  19.9 

4  9  12.0  -0.37: W 

0.5054 

0i^8 

421 

-64 

W.  ziii,  825 

68 

41.14 

-7.5 

-  0     1.6 

17  44.8 

4  9  36.1  '41.1650  0.5057 

-0.2348 

481 

425. 

94  Virginis 

6.8 

41.19 

-7.3 

-  8  22  4 

23  1H2 

-  9    0.2   -0.8408   0.5087 

-0.2320 

-  5 

-90, 

428 


OCOULTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 


JUNE. 


The  Stah*b 


Name. 


95  Virginia 

96  Virginia 
K  Virginia 
2  Librie 

fi  Libre 

yi  Libre 
V*  Libre 

28  Libre 
C>  Libre 
C^  Libre 

41  Libre 

K   Libre 

^  Libre 
47  Libre 

^1  Scorpii 

/?'  Scorpii 
cj'  Scorpii 
o' Scorpii 
u  Opbiuchi 
39  Ophiuchi    mult. 

0  Opbiuchi 

b  Ophiukhi     var. 

c'^Dphiucki 

^  Sagittarii 

f  Sagittarii 

a  Sagittarii 

t  Sagittarii 
I  Sagittarii     var. 
A>  Sagittarii 
X  Capricorn! 

27  Capricorni 
0  Capricorni 
33  Capricorni 
35  Capricorni 
37  Capricorni 

e  Capricorni 
«  Capricorni 
B.  A.C.7550 

29  Aquarii       mult. 
56  Aquarii 

r^  Aquarii      muU. 


r''  Aqaarii 

74  Aquarii 

y>i  Aquarii 

y;^  Aquarii 

ilr^  Aquarii 

B.A.C.a274 
30  Piacium 
33  Piacium 

B.A.C.  17 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ced 

35  Ceti 
/  Piacium 


Jted'Di 

1  ftom  1 

Mag. 

1891.0. 

ila 

^i 

a 

it 

6.0 

4^1.20 

-7.4 

6.9 

1.21 

7.7 

4.2 

1.25 

7.7 

6.5 

li28 

8.0 

5.7 

1.42 

8.5 

5.5 

•1-1.51 

-8.8 

6.9 

1.51 

8.9 

6.0 

1.58 

9.0 

6.0 

1.61 

8.5 

7.0 

1.62 

8.6 

5.9 

41.66 

-8.8 

5.1 

1.68 

8.8 

5.1 

1.73 

8.5 

6.4 

173 

8.3 

2.9 

1.77 

8.1 

5.5 

+1.77 

-8.1 

4.6 

1.78 

8.2 

4.6 

1.79 

8.2 

4.7 

1.87 

7.4 

5.5 

2.04 

5.9 

3.3 

+2.06 

-5.7 

44 

2.05 

5.4 

5.2 

2.06 

bM 

2.9 

2.15 

2.3 

3.7 

2.17 

1.3 

2.3 

+2.15 

-0.6 

5.4 

2.12 

40.3 

6.0 

2.10 

1.4 

4.6 

2.10 

1.4 

5.4 

1.77 

5.8 

6.5 

+1.76 

+5.7 

5.5 

1.73 

6.0 

5.7 

1.70 

6.5 

6.2 

1.69 

6.6 

6.0 

1.64 

6.7 

4.7 

+1.62 

466 

5.0 

1 .59 

6.7 

6.3 

1.60 

6.9 

6.5 

1.48 

6.9 

6.3 

1.33 

7.2 

5.8 

+1.2:) 

+7.6 

4.1 

1.22 

7.5 

6.0 

1.18 

7.0 

4.1 

1.05 

6.9 

4.2 

1.04 

7.0 

4.8 

+1.04 

+7.1 

7.0 

0.H5 

6.8 

4.6 

0.78 

7.0 

4.7 

0.76 

6.9 

6.0 

0.73 

6.9 

6.0 

+0.57 

+6.7 

6.8 

0.55 

5.6 

5.9 

0.41 

6.5 

6.3 

0.38 

5.3 

6.1 

0.37 

5il 

6.3 

+0.36 

+5.2 

5.1 

+0.33 

+4.9 

Apparaot 
DecUnatio: 


>raot 

>n. 


o 
.  8 

9 

9 

11 

13 


47.7 
49.2 
46.1 
13.1 
41.7 


-15  50.1 

16  3.8 

17  45.9 

16  20.3 

17  4.0 

>18  56.6 
19  19.6 
19  50.5 
19    3.7 

19  30.5 

-19  30.3 

20  22.5 

20  34.5 

21  14.0 
24  10J2 


-24 
24 
23 
25 
27 


53.6 
4.6 

52.8 

28.8 

6.1 


-26  25.9 
25  26.6 

24  57.5 

25  7.4 
21  37.8 


•20 
21 
21 
21 
20 


59.5 
6.2 

ISJb 
39.9 
34.1 


19  57.2 

19  21.6 

20  7.0 
17  29.2 
15    8.4 


14  37.7 

14  10.0 

12  J1.7 

9  40.7 

9  46.6 

.10  12.5 
6  59.1 
6  37.1 
6  18.9 
5  51.1 


1 
1 
0 
1 
1 


6.2 

6Jii 

47.1 

25  JS 

52.1 


+  1  53i3 
+  3    2.5 


▲T  COSJUHCnOK  IH  B.  ▲. 


W\ 


aahlngUm 
eaaTune. 


d    h    m 

16  23  31.6 

17  0  42.8 
2  44.5 

8  10.9 

21  15.4 

18  5  44.2 

5  48.9 
12  32.9 
16  3.3 
16  40.1 

20  58.8 

22  22.9 
!•    3  34.9 

4  21.3 

9  2.0 

9    2.1 

9  37.6 

9  53.2 

20  41.6 

15  50.6 

27.3 

14.4 

32.6 
19.9 

2i3 
49.9 
41.9 
669 
52.8 


17 

19 

21 

91  19 

99    2 

6 

13 

21 

21 

94    9 


10  16JA 
12  43.9 

16  11.3 

17  26.5 
20  33.9 


94 


21  28.9 
23  46.9 
0.9 
3.3 


0 
8 


19  57.8 


3 

4 

6 

16 

17 


33.8 

23i} 

6.8 

6.5 

2.1 


97 


17  30.6 
7    2Ja 

13  16.4 

14  49.9 

17  9.3 

6    0.2 
6  12.4 

18  23.3 

20  21.9 

21  35.3 

22  31.4 
1     1J2 


HonrAnido 
H 

h    tn 

-  8  47.1 

-  7  38.1 

-  6  40.0 

-  0  23J2 

-11  42.3 

-  3  29.3 

-  3  24.5 

+  3    6.5 

+  6  30.0 

+  7    5.6 

+11  15.7 

-11  23.0 

-6  21.5 

-5  36.8 

-  1    5ii 

-  1    5.1 

-  0  31.2 

-  0  16.2 

+10    9.3 

+  4  35.7 

♦  6    8.7 

+  7  51.7 

+  9  49.4 

+  7  12.5 

-10  16.6 

-  6  43.0 

+  0  45.3 

+  8  17.9 

+  8  32.5 

-  4  68.0 

-  4  35.0 

-  2  13.6 

+  1     5.8 

+  2  18.1 

+  5  18.5 

+  6  11.5 

+  8  24.2 

♦  8  37.7 

-  7  38.0 

+  3  50.5 

+11  J  0.2 

+11  58.4 

-10  21.8 

-  0  42.9 

+  0  10.8 

+  0  38.3 

-10  17.5 

-  4  16.8 

-  2  45.4 

-  0  30.5 

+10  57.0 

-11  63.1 

-  0    6.9 

+  1  48.9 

+  2  59.8 

+  3  54.2 

+  6  lU.I 

-0.4358 
40.4025 
-0.1227 
40.2032 
-0.0197 

+0.4804 
40.7063 
+1.1580 
-1.0460 
-0.391 1 

40.7843 
40.9292 
40.6352 
-04243 
-0.7538 

-0.7583 
40.0632 
40.2298 
-0.7537 
-0.0535 

405370 
-0.4758 
-0.8638 
-0.4726 
+1.0800 

+0.3979 
-0.4712 
-0.6430 
-0.4603 
-0.2497 

-0.8310 
-0.3406 
+0.4306 
+0.9919 
40.4239 

-0.0318 
-0.2145 
40.6882 
-0.6278 
-0.4127 

40.7684 
+0.4950 
-1.0940 
-1.2530 
-0.9311 

-0.3849 
-0J8575 
+0.9645 
+1.0640 
+1.1980 

-0.5186 
-0iW27 
+1.0720 
+0.9356 
+0.8033 

+L0170 
+0.6608 


0.5092 
0.5092 
0.5107 
0.5131 
0.5225 

0.5293 
0.5293 
0.5347 
0.5375 
0.6384 

0.5420 
0.5438 
0.5483 
0.6487 
0.6521 

0.5521 
0.5535 
0.6536 
0.6636 
0.6785 

0.5798 
0.6809 
0.6827 
0.6944 
0.6960 

0.5976 
0.6980 
0.6980 
0.5980 
0.6827 

0.6826 
0.6816 
0.5793 
0.6781 
0.6765 

0.6758 
0.5745 
0.6745 
0.6693 
0.6626 

0.6572 
0.5563 
0J>554 
0.5493 
0.5490 

0.5490 
0.6432 
0.5405 
0.6399 
0.5398 

0.5363 
0  5360 
0.5352 
0.5351 
0.6360 

0.6348 
0.6364 


-0J2318 
0.2310 
Oi2300 
0.2261 
0.2154 

-OJ2063 
0.2061 
0.1979 
0.1933 
0.1924 

-0.1664 
0.1845 
0.1761 
0.1749 
0.1678 

-0.1678 
0.1656 
0.1653 
0.1445 
0.1008 

-0.0969 
0.0923 
0.0873 
0.0252 

-0.0053 

+0.0059 
0.0294 
0.0526 
0.0534 
0.1508 

+0.1516 
0.1575i 
0.1654 
0.1683 
0.1750 

+0.1770 
0.1808 
0.1822 
0.1977 
0.2178 

+Oi2284 
0.2294 
0.2315 
0.2425 
0iM33 

+0.2440 
0.2546 
0.2575 
0^2580 
0.2593 

40J%18 
0.2618 
0.2610 
0.2605 
0J2602 


LlmitinfT 
ParaUela 


N. 


+17 
+63 
+33 
+50 
+36 

+63 
+74 
+72 
-24 
+14 

+71 
+71 
+62 
+10 

-  9 

-  9 
+33 
442 
-12 
+21 

+54 

-  3 
-24 

-  9 
+63 

+37 

-  9 
-15 

-  6 
+15 

-16 
+11 
+53 
468 
+54 

+29 
+20 
465 
+  6 
+14 

+71 
465 
-24 

-:}7 
-11 

+19 
+27 
+83 


S. 


-68 
-21 
-49 
-31 
-43 

-16 
-  4 

+28 
-90 
-66 

+  I 
+11 
-13 
-68 
-90 

-90 
-38 
-20 
-90 
-45 

-12 
-74 
-90 
-74 

+27 

-10 
-74 
-90 
-73 
-57 

-90 
-63 
-18 
+16 
-10 

-44 

-54 
-10 
-76 
-67 

0 
-16 

-90 
-90 
-00 

^ 
-56 
+10 


+84+17 
+84  +28 


+15 
+31 
+90 
♦90 
+90 


-74 

-53 
+18 
+  9 
+  1 


+05597+90+14 
+0.25931+721-16 
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ELEMENTS  FOB  THE  PREDICTION  OP  O00ULTATION8. 

JUNE. 

Thb  Stab's 

At  COHJU3icnox  in  R.  A. 

liaitliiir 
Paiall^. 

Name. 

Ma«. 

5.0 
5.3 
5.7 
55 

Bed*ni 
180 

40.126 

-0.01 

0.06 

-0.15 

1  tnm 

1.0. 

Avparenl 
DeolmatkMi. 

Wsahingtoii 
MeMTime. 

HoarAngle 

Y 

z' 

0.5354 
0.5399 
0.5426 
0.5450 

y* 

N. 

8. 

-7? 
427 
-12 
-75 

1     A4 

44:a 

3.5 

3.0 

4lL4 

n  PiMiam 
f  Arictit 
31   Arietit 
o  Arietis 

4  i  34'.9 

10  7.1 

11  586 
4l4  38.0 

d    h    m 

99    6  51.3 

30    8  31.0 

13  67.4 

20  46.3 

h    m 
4ll  57.9 
-11  12,7 
-  5  57.1 
4-  0  38.1 

-0..5822 
41.1400 
40.5060 
-0.6837 

40.2564 
0.2352 
0.2310 

40.2226 

4lS 

490 
474 

45 

JULY. 

13  Tauri 

14  Tanri 
B.A.C.1242 

6.7 
6.3 
6.3 

-0.36 
0.36 
0.49 

1.9 
2.1 

4l9  21.0 
19  19.2 
19  53.6 

1  19  35.8 

20  14.6 

9    3  51.8 

-  1   19.1 

-  0  41.7 
4  6  39.4 

-0.8702 
-0.7180 
40.0486 

0.5544 
0Ji546 
0.5581 

40.1873 
0.1860 
0.1719 

-7 
+  2 

445 

-71 
-71 

-28 

cjJ  Tauri 
ni  Tanri 
53  Tauri 
56  Tauri 

x>  Tauri 

5.7 
6.0 
6.0 
6.0 
4.7 

-0.47 
0.48 
0.48 
0.48 
0.50 

42iB 
2.1 
2Je 
2.1 
2.1 

420  18.6 
21  18i) 

20  62.7 

21  30.6 

22  2i» 

10  53.3 

11  20.8 
11  48.7 
11  62.6 
14  21.0 

-10  34.0 
-10    7.3 

-  9  40.4 

-  9  36.7 

-  7  13.6 

40.7722 
-0.2017 
40.3235 
-0.3235 
-0.5017 

0.5609 
0.5609 
0.5609 
0.5609 
0.5624 

40.1578 
0.1567 
0.1557 
9 J  557 
0.1505 

490 

431 
461 

424 

4l4 

4ll 

-40 
-12 
-46 
-67 

K*  Tauri 
'     p'  Tauri 

v«  Tauri 

B.  AC.  1373 
1     r  Tauri 

6.3 
4.7 
6.0 
6.0 
4i> 

-0.50 
0.50 
0.51 
0.50 
0J>5 

43.0 
2.0 
2.0 
2.0 
2.3 

421  67.0 
22  33.9 
22  45.0 

21  22.4 

22  44.9 

14  22.3 

14  44.6 

15  10.2 
15  30.2 
21  35.1 

-  7  12.3 
-6  50.8 
-6  26.1 
-6    6.8 

-  0  16.1 

-0.4024 
-0.9895 
-I.I180 
40.3693 
-0.2094 

0.5624 
0.5627 
0.5627 
0.5641 
0.5649 

40.1505 
0.1496 
0.1486 
0.1479 
0.1346 

420 
-16 
-27 
465 
430 

-51 
-67 
-4>7 
-10 
-38 

1  fK)  Tauri 
103  Tauri 
11H  Tauri 
liit  Tauri 

6.0 
6.0 
5.7 
6.0 

-0.69 
0.60 
0.64 
0.64 

42.4 
2.6 

3.0 

423  46.6 

24  7J9 

25  3.7 
23  67.9 

NBW 

«.  4  11J> 

8  32.6 

17  26J8 

20    2.9 

MOON. 

+  6    6.9 
+10  18.4 

-  6    7.6 

-  2  36.7 

-0.4519 
-0.3152 
-0.7874 
40.9404 

0.5681 
0.5681 
05720 
0.5703 

40.1192 
0.1088 
0.0870 

40.0803 

4l7 

424 
-  4 

490 

-60 
-41 
-6ff 
430 

(  Cancri 
,  7U  Cancri 

B.  A.C.3138 
B.A.C.3a06 

5.0 
6.3 
6.3 
6.3 

-0.39 
0.38 
0.37 
0.34 

45.4 
5.4 
5.2 
4.9 

422  29.3 
22  26.4 
21  44.0 
20  15.6 

7  16  62.3 

17  20.4 

18  54.2 

8  0  15.0 

-  9    6.5 

-  8  39.4 

-  7    8.6 

-  1  58.1 

-0.7660 
-0.7796 
-0.2314 
40.5839 

0.5389 
0.5388 
0.5:)74 
0.5337 

-0.1408 
0.1416 
0.1444 
0.1539 

-  1 

-  2 
429 

482 

-68 
-68 
-41 

4    1 

1     J7  Leonis 

42  Leonis 

1     t  Leonis 

1    k  Leonit 

t  Leonis       mulu 

3.3 
6.0 
57 
5.7 
4.1 

-0.16 

0.11 

0.07 

-0.01 

40.15 

44.0 
3.5 
3.2 
3.0 
1.7 

+17  17.6 
15  31.5 
14  A\JA 
14  46.2 
11    7.8 

21   18.0 

•    4  44.1 

10    6.8 

17  35.7 

!•  13  49.6 

-  5S4.5 
4  1  38.3 
4  6  51.4 

-  9  52.6 
4  9  47.0 

40.2698  0.5196 
40.8108  0.5152 
406619  0.5115 
-0.9450  0.5076 
-1J2990  0  4981 

-0.1846 
0.1941 
0^2004 
0.2078 
0.2240 

-68 
490 
488 
-10 
-39 

-20 

4  8 

17! 

-79, 

u  Virginit 

V  Vtrginis 

r  Virginis 

46  Virginis 

48  Virginis 

5.9 
4.0 
bA 
6.1 
6.7 

40.20 
0.94 
0.40 
060 
0.62 

40.8 

40.3 

-1.1 

3.8 

3.9 

4  8  44.3 

7    8.4 

4  3  55.2 

-  2  46.9 

3    4.6 

21  51.7 
It     1  58.3 

21   18.6 
19  19  64.2 

21  45.2 

-  6  24.2 

-  2  24.8 

-  7  36.4 

-  9  36.3 

-  7  48.3 

.0.4706  0.4955 
40.3562  0.4941 
-0.6^256  0.4913 
41.3620  0.4920 
41.2410.0.4926 

-0.2289 
Oi»10 
0.2382 
0.2405 
0J2403 

4l7 

462 
+  9 
487 
487 

-68 
-22' 
-82 
446 

431 

D-)  Virginis 
(i6  Virginis 
V  Virginis 
SO  Virginis 
S8  Virginis 

61 

6.0 
5.1 
6.1 

6.8 

40.rj 

0.74 
0.78 
0.80 
0i)9 

-4.5 
4.6 
5.0 
4.7 
5.3 

-  4  21.4 
4  35.7 
6  41.7 
4  60^ 
6  17.7 

IS    6  ^A 

9  13.1 

13  18.9 

15  16.1 

.  22  14.0 

4  2  41.6 

4  3  20.8 
+  7  19i) 
4  9  13.9 
-  7  69iJ 

40.062:1 '  0.4948 
40.1630  04951 
40.3968  0.4961 
-1.0040  0.4971 
-1.0500  0.5000 

.0.2385 
0.23H5 
0  2373 
0.2368 
0J2343 

445 
451 
464 
-14 
-Id 

-39 

-3:) 

-21  1 

-90 
-90 

B.A.C.4647»«/4^ 
W.xiii,tt» 

91  Virginis 

9.'»  Virginis 

06  Virginiii 

6.4 

6.8 
68 
6.0 
6.9 

40.93 
0.9:) 
0.99 
1.00 
101 

-6.7 
6.2 
6.0 
6.1 
6.5 

-  7  31.4 
9    1.6 
8  22.4 

8  47.7 

9  49J2 

14    1  50.2 
2  15.5 
7  63.1 
6    6.8 
9  18.9 

-  4  29.6 

-  4    5.0 
+  1  23.0 
4  1  36.3 
4  2  46.3 

-0.5446  0.5012 
40.9949  0.5015 
-1.0130  0.5042 
-0.6036  0.r»046 

40.2369  0.5047 

1 

-0.2326 
0.2325 
0.2296 
0.22!»6 
0.2286 

4l2 1  -76 

4^1 '4l3 

-16   -!M) 
4  9    -61 
45:i   -2!> 

K  Virginis 
ti  Librr 
u  Librie 
(•'  l.ibrv 
»''  Librv 

6.ri 

5.7 
5.5 
6.9 

41.03 
I.IO 
1.26 
1.37 
1.38 

-6.5 
6.9 
7.7 

82 
8.3 

-  9  46.1 
11   13.1 
13  41.7 

15  50.1 

16  3.8 

II  22.3 

16  63.4 

la    6    9.0 

14  44JV 
14  49.9 

4  4  46.2 
4lO    7.7 
-  1     0.3 
4  7  19o 
4  7  24.7 

-0.2868 
40.0434 
-0.1708 
40.:)417 
40.5689 

0.5047 
0.5085 
0.5182 
0.5246 
0.5248 

-0.2276 
0.2236 
0.2128 
0.2036 
0.2034 

424  ,  -r>« 
441  1-40 

428  -:ii 

454    -24 

468   -12 

C  Libr« 

6.0 
6.0 

41.47 
41.50 

-8.r> 

-8.0 

-17  45.9 
-16  20.3 

21  39.4 
1«    1   12.4 

-  9  58.7 

-  6  32.5 

41.0320  0.5319  -O.I96t 
-1.0160  0.5328  -0.1910 

472 
-36 

4l7 

-90 

430 


OCCULTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

« 

JULY. 

,                                                  ___^^^^^^^ 

Thb  Stab's 

At  CoNJUXcnoff  nc  B.  A. 

PanllelS. 

Name. 

Mag. 

Bed'na  fhnn 
1891.0. 

Apparent 
Deollnation. 

Washineton 
Heaal^ue. 

Hour  Angle 

Y 

X' 

y' 

N. 

8. 
-7g 

Aa 

A8 

C«Ubr« 

5.7 

♦1*.52 

^&2 

.17    4:0 

d    h    m 
1«    1  49.8 

h    m 
-5  56.3 

-0iS23l 

0.5337 

-0.1901 

0 
+  7 

41   LibrsB 

5.9 

1.59 

8.5 

18  56.6 

6  11.6 

-  1  43.0 

+0.6625 

0.5380 

0.1842 

+70 

-6 

A  Librs 

5.1 

1.61 

8.6 

19  19.6 

7  36.9 

-0  20.6 

+0.8085 

0.5389 

0.1818 

+71 

+  3 

A  Librie 

5.1 

1.68 

8.2 

19  50.5 

12  52.5 

+•4  44.6 

+0.4187 

0.5434 

0.1737 

+54 

-l!l 

47  Libra 

64 

1.69 

SM 

19    3.7 

13  39.3 

+  6  29.8 

-0.5424 

0.5441 

0.1724 

+  4 

-78 

^'Scorpii 

2.9 

+1.72 

-8.1 

-19  30.5 

18  23.1 

+10    4.0 

-0.8662 

0.5484 

-0.1644 

-16 

-90 

^Scorpii 

5.5 

1.72 

8.1 

19  30.3 

18  23.2 

+10    4.1 

-0i)698 

0.5484 

0.1644 

-16 

-90 

u'  Scorpii 

4.6 

1.76 

8.2 

20  22.5 

18  59.1 

+10  38.8 

-0.0493 

0.5494 

0.1634 

+27 

-45 

u^  Scorpii 

4.6 

1.77 

6.3 

20  34.5 

19  14.8 

+10  53.9 

+0.1197 

0.5493 

0.1628 

+36 

-35 

u  Ophiuchi 

4.7 

1.89 

7.7 

21  14.0 

17    6    9.2 

-  2  34.6 

-0.8513 

0.5597 

0.1423 

-18 

-90 

22  Ophiuchi 

6.7 

+2.04 

-  7.3 

-23  20.0 

15  48.8 

+  6  44.0 

+0.0695 

0.5689 

-0.1217 

+29 

-38 

24  Ophiuchi 

6.0 

2.04 

7.1 

22  58.7 

16  38.4 

+  7  31.8 

-0.4011 

0.5692 

0.1199 

+  5 

-67 

3U  Ophiuchi    mulL 

5..'S 

2.14 

65 

24  10.2 

18    1  24.3 

-  8    2.0 

-0.1226 

0.5765 

0.0993 

+16 

-49 

6  Ophiuchi 

3.3 

2.17 

6.5 

24  53.6 

3     1.3 

-  6  28.7 

+0.4714 

0.5785 

0.0954 

+50 

-15 

6  Ophiuchi     tfar. 

4.4 

2.16 

6.2 

24    4.6 

4  48.6 

-  4  45.5 

-0.5414 

0.5791 

0.0907 

-6 

-80 

c'' Ophiuchi 

5.2 

+2.18 

-  5.9 

>23  52.8 

6  51.2 

-  2  47i» 

-0.9341 

0.5605 

-0.0852 

-28 

-90 

B.  A  C.6194 

5.1 

2.37 

4.0 

27    5.0 

19    1  11.8 

-  9  10.4 

+li2530 

0.5836 

0.0349 

+63 

+52 

X  Sagittarii 

2.9 

2.39 

3.1 

25  28.9 

5    3.8 

-  5  27.8 

-0.4965 

0.5960 

0.0238 

-10 

-76 

^  Sagittarii 

3.7 

2.44 

2.2 

27    61 

11  48.3 

+  1     0.3 

+1.0610 

0.5988 

-0.003& 

+63 

+25 

a  Sagittarii 

2.3 

2.47 

1.5 

26  25.9 

15  29.0 

+  4  31.8 

+0.3851 

0.5991 

+0.0074 

+36 

-20 

lb  Sagittarii 

A>  Sagittarii      var. 

5.4 

+2.46 

-  0.1 

-25  266 

23  11.4 

+11  55.1 

-0.4663 

0.6012 

+0.0389 

-  8 

-74 

6.0 

2.48 

+  1.2 

24  57  J> 

M    6  56.7 

-  4  38.8 

-0.6209 

0.6018 

0.0545 

-14 

-iiQ 

ii^  Sagittarii 

4.6 

2.48 

1.3 

25    7.4 

7  11.8 

-  4  24.4 

-0.4413 

0.6020 

0.0554 

-  5 

-71 

X  Capricorni 

5.4 

2.38 

7.1 

21  37.8 

91  18  24.9 

+  5  22.3 

-0.1691 

0.5913 

0.1546 

+20 

-52 

0  Capricorni 

5.5 

2.35 

7.4 

21     6.2 

21  11.8 

+  8    2.6 

-OJ8537 

0.5903 

0.1615 

+16 

-57 

33  Capricorni 

5.7 

+2.35 

+  7.9 

-21  18.8 

99    0  33.9 

+11   16.6 

+0.5133 

0.5875 

+0.1692 

+58 

-14 

35  Capricorni 

6.2 

2.35 

8.1 

21  39.9 

1  47.2 

-11  33.0 

+1.0720 

0.5867 

0.1723 

+68 

+22 

37  Capricorni 

6.0 

2.32 

8.3 

20  34.1 

4  49.8 

-  8  37,5 

+0.5146 

0.6854 

0.1792 

+59 

-14 

e  Capricorni 

4.7 

2.31 

8.4 

19  67.2 

5  43.6 

-  7  45.8 

+0.0662 

0.5848 

0.1811 

+34 

-38 

K  Capricorni 

5.0 

2.29 

8.6 

19  21.6 

7  67.9 

-  5  36.8 

-0.1126 

0.5834 

0.1861; 

+35 

-48 

B.A.C.7550 

6.3 

+2.30 

+  8.7 

-20    7.0 

8  11.5 

-  5  23.6 

+0.6820 

0.5834 

+0.1866 

+69 

-  5 

29  Aquarii      muU 

6.5 

2.22 

9.3 

17  29.2 

16    0.9 

+  2    7.6 

-0.4050 

0.5773 

0.2022 

+12 

-67 

56  Aquarii 

6.3 

2.09 

10.2 

15    8.3 

93    3  35.6 

-10  43.6 

-0.2727 

0.5705 

0ii332 

+22 

-58 

r'  Aquarii       mult. 

5.8 

2.00 

10.9 

14  37.6 

10  b8J6 

-  3  36.7 

+0.9008 

0.5649 

0.3:{29 

+75 

+  7 

r' Aquarii 

4.1 

1.98 

10.9 

14    9.9 

11  47.4 

-  2  49.9 

+0.6357 

0.5654 

0ii345 

+74 

-  8 

74  Aquarii 

6.0 

+1.95 

+10.7 

-12  11.6 

13  28.0 

-  1  12.9 

-O.9306 

0.5642 

+0J2366 

-13 

-90 

y/'  Aquarii 

4.1 

1.83 

11.0 

9  40.6 

23  11.0 

+  8    9.2 

-1.0775 

0.5575 

0.2472 

-31 

-90 

y>*  Aquarii 

4.2 

1.83 

11.1 

9  46.5 

94    0    5.1 

+  9     1.4 

-0.7583 

0.5569 

0.2480 

-  1 

-90 

V>>  Aquarii 

4.8 

1.82 

11.2 

10  12.2 

0  32.9 

+  9  28i2 

-031185 

0.5569 

0.2484 

+28 

-54 

B  A.C.8274 

7.0 

1.66 

11.4 

6  59.0 

13  43.1 

-  1  49.0 

-0.0748 

0.5503 

0J2586 

+37 

-46 

30  Piicium 

4.6 

+1.60 

+11.7 

-  6  37.0 

19  47.1 

+  4    2.5 

+1.1380 

0.5480 

+0.2617 

+83 

+23 

33  Piicium 

4.7 

1.58 

11.7 

6  18.8 

21   19.3 

+  0  31.5 

+lie400 

0.5470 

0.2623 

+^ 

+31 

14  C«ti 

6.0 

1.41 

10.9 

1     6.1 

911  11   10.7 

-  5    5.0 

-0.3144 

0.5421 

0.2653 

+25 

-60 

15  Ceti 

6.8 

1.40 

10.9 

-  1     6.1 

12  21.4 

.3566 

-0.0034 

0.5418 

0iJ653 

+42 

-42 

26  Cati 

5.9 

1.26 

10.7 

+  0  47.2 

99    0  18.6 

* 

+  7  36.9 

+1.2640 

0.5396 

0.2637 

+90 

+33 

29  Ceu 

6.3 

+1.24 

+10.6 

+  1  25.6 

2  15.3 

4  9  29.7 

+1.1310 

05391 

+0.262ti 

+80 

+22 

33  Ceti 

6.1 

1.23 

10.4 

1  52.1 

3  27.5 

+10  39.5 

+1.0010 

0.5396 

0.2626 

+90 

+13 

35  Ceti 

6.3 

1.22 

10.5 

1  53.8 

4  22.8 

+11  33.0 

+liS170 

0.5394 

0i2622 

+80 

+29 

/  Piscium 

5.1 

1.19 

10.2 

3    2.5 

6  50J2 

-10    4.5 

+0.7053 

0.5388 

0.2609 

+90 

-  5 

fi  Piscium 

5.0 

1.12 

9.5 

5  34.9 

12  35.6 

-  4  30.4 

-0.3710 

0.5383 

Oii580 

+23 

-63 

f  Arietia 

5.3 

+0.85 

+  8.4 

♦10    7.1 

97  14     1.5 

-  3  54i} 

+1.3380 

0.5412 

+0JKi68 

+80 

+48 

31   Arietia 

5.7 

0.79 

7.8 

11  58.6 

19  26J6 

+  1  19.6 

+0.7026 

0.5419 

0.2302 

+90 

-  1 

a  Arietia 

5.5 

0.72 

7.0 

14  38.0 

98    2  16.0 

4  7  54J2 

-0.4877 

0J>439 

0J22I6 

+16 

-64 

13  Tauri 

5.7 

0.48 

6.4 

19  21.1 

99    1     8.3 

♦  6    0.7 

-0.7001 

0.5516 

0.1854 

+  4 

-70 

14  Tauri 

6.3 

0.47 

5.5 

19  19.3 

1  47.3 

+  6  38.3 

-0.6494 

0.5514 

0.1841 

+12 

-64 

a.  AC.  1242 

6.3 

+0.40 

+  5.2 

+19  53.7 

9  27.6 

-  9  57.4 

+0.2104 

0.5542 

+0.1696 

+54 

-20 

«»  Tauri 

5.7 

+o:m 

+  Ty\ 

+20  18.7 

16  32.7 

-  3    7.3 

+0.9286 

0.5571 

+0.1555 

+90 

+21 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 


JULY. 


Tm  Stab's 


Name. 


51 
5;j 

:»6 


T 

.  1)5 
IIH 

121 


Tanri 
Tauri 
Tfturi 
Tauri 
Tauri 

Tauri 

Tauri 

B.A.C.137:) 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 


Mag 


6.0 
60 
6.0 
4.7 
6.3 

4.7 

6.0 
6.0 
4.5 
6.3 

6.0 
6.0 
6.7 
6.0 
6.0 

5.3 
5.3 


Bad*iia  tnm 


40.33 
0.33 
0.33 
0.30 
0.30 

40.30 
0.30 
0.30 
024 
OJM 

40.16 
0.15 
0.06 
0.06 
0.05 

40.03 
-0.01 


A» 


M 

4.9 
4.7 
4.6 
4.6 

44.4 
4.4 

4^ 
4.4 

4.0 

44.0 
4.0 
3.7 
3.9 
3.4 

43.7 
43.4 


ArasKBt 
DeoUaatioii 


4'2f  189 

20  586 

21  30.7 

22  2.7 

21  57.1 

422  34.0 

22  45.1 

21  22.5 

22  45.0 

23  53.0 

423  46.7 

24  7.3 

25  3.7 
23  57.9 
25  50.2 

424  31.8 

425  66.4 


▲t  CoxjuKcnox  IX  K.  ▲. 


Waflhlngton 
Mean  Time. 


d    h 
17 

17 

17 

20 

20 


SI 


m 

0.6 
28.8 
32.7 

2.5 

3.9 


20  26.4 
20  52.2 
12.3 
21.1 
45.2 


21 
3 
3 


10  2.0 
14  26.3 
23  96.6 

2  5.7 

3  52.2 

7  50.2 

11  36.7 


HourAngle 


4 
4 


h 
2 
2 
2 

0 
0 


m 
40.3 

13.1 

9.4 

15.1 

16.5 


4  0  38.2 

4  1  3.0 

4  I  22.5 

4  7  18.1 

4  7  41.4 

-10  15.4 
-  6  0.6 
4  2  40.0 
4  5  13.4 
4  6  55.9 

4lO  45.3 
^9  36.5 


-0.04tiO 
40.4782 
-0.1748 
-0.3.'>48 
-0.2534 

-0  8443 
-0.9736 
40.5174 
-0.0718 
-1.2110 

-0.3217 
-0.1919 
-0.3251 
41.0550 
-0.7982 

40.8654 
-0.4138 


0.5572 
0.5572 
0..5572 
0.5588 
0.5588 

0.5588 
0.5586 
0.5585 
0.5603 
0.5613 

0.5628 
0.56:i5 
0.5654 
0.5662 
0.5667 

0.5666 
0.5672 


40.1545 
0.1536 
0.1535 
0.1483 
0.1483 

40.1472 
0.1463 
0.1454 
0.1324 
0.1314 

40.1169 
0.1065 
0.0847 
0.0783 
0.0738 


40.0638  V90 
40.0544   4l9 


LialtlBg 
ParaUttla. 


N. 


43§ 

4rj 

432 
422 

428 

-6 
-15 
476 
438 
-38 

424 

431 

424 
490 
-  4 


8. 


o 
-31, 


-  5 
-38 
-48 

-42  i 

-67 
-67 

-  1. 
-30 1 
-66 

-42 
-34 

-40 
438 
-64 

427 
-43 


AUGUST. 


I  -- 


f  Geminorum 
'.V7  (feminoruin 
'V.^  Geminorum 
40  (teminorum 
47  Geminorum 


n- 


2  Geminorum 
.\  Gfminorum 
n  Gem i nor.  mtUt 


n 

i 

k 


l.eonta 
Leonia 
I.eonia 

Vircinii 

V.  * 
irginia 

r  Virginii 
46  Virginia 
4H  Virginia 
(>•')  Virginia 
66  Virginia 

/'Virginia 
80  Virginia 
88  Virginia 
H.A.C.4647  muU. 
W.xm,825 

94  Virginia 

95  Virginia 
%  Virginia 

ff  Virginia 
2  l.ibrr 

5  hibrat 
ft  Librv 
v^  Libra 
v'  Libra 
28  Libra 

C' Libra 
41   l.ibtie 


3JI 

-0.13 

43.9 

6.3 

0.15 

3.9 

6.3 

0.16 

Z3 

6.3 

0.16 

3.9 

6.0 

0.18 

2M 

6.3 

-0.19 

44.1 

57 

020 

4.0 

3.6 

0.21 

4.1 

3.3 

-0.15 

437 

5.7 

0.11 

3.3 

5.7 

-0.07 

3.1 

6.9 

40.05 

1.6 

4.0 

0.06 

4l.2 

5.5 

40.18 

0.0 

6.1 

0.33 

-2.4 

67 

035 

2.5 

6.1 

0.43 

3.1 

6.0 

0.44 

3.2 

5.1 

40.47 

-3.6 

6.1 

0.49 

3.3 

68 

0.55 

4.0 

6.4 

0.58 

4.4 

6J6 

0.58 

4.9 

6.8 

40.64 

-4.7 

6.0 

0.65 

4.9 

6.9 

0.65 

5.2 

4.2 

0.68 

5.2 

6.5 

0.73 

5.7 

6.6 

40.87 

-7.0 

5.7 

0.H9 

6.6 

5.5 

1.00 

7.3 

6.9 

1.00 

7.4 

6.0 

1.09 

7.8 

7.0 

41.15 

-7.5 

5.9 

41.21 

-8.t) 

425  14.3 

25  30JJ 

26  13.5 

26  3.9 

27  2.2 


425 
25 
24 


15.6 
39.7 


NEW 

4l7  17.7 


14 
14 

8 

7 

4  3 
-2 

3 
4 
4 

-  5 
4 

6 

7 
9 

-  8  22.4 

8  47.7 

9  49.2 
9  46.1 

II  13.1 

-15    0.1 
13  41.7 

15  50.1 

16  3.8 

17  45.9 

-17    4.0 
-18  566 


41.9 
463 
44.4 

8.4 

55.2 
46.9 
4  6 
21.3 
35.6 

41.7 
50  J> 
17.7 
31.4 
1.6 


1  7  7.1 
II  58.1 
13  26.8 
13  43.8 
18  49.6 

20  17.5 

9    0    5.1 

9  13.6 


MOOy. 


4 

17 
0 
5 
9 


26.9 
17.0 
46.5 
4.4 
11.4 


8    4  34.9 

»    3  17.7 

5    9.4 

16    2.5 

16  43.2 

20  51.4 

22  49.9 

!•    5  52.4 

9  31.3 

9  56.9 

15  39i2 
15  53.0 

17  6J2 
19  11.3 

0  47.0 


11 


19 


12  31.5 
14  16.4 
1.4 
7.0 
4.4 


23 

2:) 

6 


49 
-10 

-  8 

-  8 

-  3 


11.1 

8.5 

43.0 

26.6 


-  2  7.1 
4  1  32.3 
4lO  21.2 


4  3  22.1 

-  8  10.7 

-  0  54.2 
4  2  36  I 
4  6  36.3 


4  I 

-  0 
4  1 
4ll 
-11 

-  7 

-  5 

1 

4 


4 
4 
4 


o 


28.5 
25.2 
23.5 
59.0 
21.9 

19.9 
24.7 
26.3 
59.1 
24.0 


410  56.8 

411  10.2 
-II  38.7 

-  9  37.1 

-  4  11.0 


4 
4 


10 
14 


19H 

47.0 


7  13.0 

8  54.9 
6  35.8 
6  30.4 
0  14.1 


40.9141 
40.6110 
-0.1702 
-0.0018 
-1.1460 

40.9296 
404)025 
40.7996 


40.1508 
40.5222 
-1.1020 
-0.6778 
40.1463 

-0.8650 
41.1055 
40.9854 
-0.2081 
-0.1050 

40.1289 
-liW30 
-1.3280 
-0.8239 
40.7321 

-1.2970 
-0.8847 
-O.O:^ 
-0.5667 
-4)5299 

41.3510 
-0.4446 
40.0796 
40.3091 
40.7764 


4 
4 


4  21.5-0.7861 
8  40.3 1  40.4 140 


0.5663  40.0043 

0.5654  -0.(H)8I 

0.5648  0.0118 

0.5648  0.0125 

0.5645  0.0253 

003637  -0.0292 
0.5618,  0.0:)84 
0.5586'  0.0607 


0.5195.-0.1868 


0.5131 
0.5081 
0.4967 
0.4954 


0.2023 
0.2099 
Oi»10 
0J2320 


0.4913  -0.2394 
0.4902  Oi2404 
0.4905  0.2402 
0.4928  0i2382 
0.4932,   0.2382 


0.4945  -0^371 
0.4945,  0.2361 
0.4966  0J2332 
0.4!)86  0.2316 
0.4987     0.2314 


0.5007 
0.5010 
0.5010 
0.5024 
0.5050 

0.5125 
0U>I30 
0.5196 
0.5195 
0.5243 

0.52()6 
nXUA 


-0.2282 
0.2282 
0  2271 
0.2260 
0.2221 

-0.2124 
0.2106 
0.2015 
0.2013 
0.1938 

-0.1870 
-O.lblO 


490 
488 
4:12 
442 
-34 

490 

487 
490 


435 

4I7. 

-24 

-15 

-63 

434 
4l4 
423 


451 

475 
-21 
46 

450 

-  4 

487 
487 
431 
435 

448 
-37 
-43 

-  5 

48O 

-40 

-  H 
437 
4IO 
427 

475 
4l4 

43!>  -:w 

452 .  -25 
473 

-  8 


-26 

-J 

-81 ! 
-33 

-86 
420 
4II 
-54 

-48 

-35 

-90 
-90 
-IK) 
-  3 

-!H) 
-90 
-44 

-78 
-55 

451 
-69 


0 

-90' 
4561-20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 


AUGUST. 


Thx  STAK*8 


At  CoHJUXonoir  nr  B.  ▲. 


LfanltfBS 


Name. 


K  Librae 

X  Libras 
47  Librap 
d*  Scorpii 
/?^Scorpii 

cji  Scorpii 

cj3  Scorpii 

u  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 

B.  A.U.r)70!) 
26  Ophiuchi 
39  Ophiuchi   muU. 

B.A.C.58:JI 
0  Ophiuchi 

b  Ophiuchi      var. 
e^  Ophiuchi 
6Ii  Ophiuchi 
B.A.C.6194 
X  Sagittarii 

fi.  A.  C. 6369 
^  Sagittarii 
a  Sagittarii 
^  Sagittarii 
X^  Sagittarii 

hy  Sagittsrii      var. 
A- Sagittarii 
X  Cupricortii 
9  Cupricorni 
33  Capricorni 

35  Capricorni 
37  Cupricorni 

e  Capricorni 

K  Capricorni 

r'  Aquarii      mult. 

r<  Aquarii 
^'  Aquarii 
t^  Aquarii 
i/r*  Aquarii 

30  Piscium 

14  Ceti 

15  Ceti 

/  Piscium 

a  Piacium        • 

31  Arietta 

o  Arietia 
a  Arietia 

13  Tauri 

14  Tauri 
B.A.C.i242 

Ai  Tauri 
A«  Tauri 
cj*  Tauri 
51  Tauri 
53  Tauri 


'  - 


56  Tauri 
«>  Tauri 


Bed'na  from 

Mag. 
5.1 

1881.0. 

Aa 

Aa 

+1*23 

-ai 

5.1 

1.31 

8.1 

6.4 

1.32 

7.8 

2.9 

1.39 

7.8 

5.5 

1.39 

7.8 

4.6 

+1.40 

-  8.0 

4.6 

1.41 

8.1 

4.7 

1.57 

7.7 

6.7 

1.75 

7.6 

6.0 

1.76 

7.5 

6.3 

♦1.79 

-  8.0 

6.1 

1.80 

8.0 

5Ji 

1.90 

7.4 

6.5 

1.89 

7.4 

3.3 

1.92 

7.4 

4.4 

+1.94 

-69 

5.2 

1.97 

6.9 

6.6 

2.13 

6.6 

5.1 

2.28 

6.1 

2.9 

2.31 

4.9 

6.2 

+2.38 

-  3.2 

3.7 

2.42 

3.7 

2.3 

2.45 

2.8 

5.4 

2.51 

1.0 

5.4 

2.54 

-  Oi2 

6.0 

+2.59 

+  0.5 

4.6 

2.58 

0.5 

5.4 

2.70 

7.2 

5.5 

2.69 

7.6 

5.7 

2.70 

8.2 

6.2 

+2.70 

+  8.4 

6.0 

2.68 

8.9 

4.7 

2.66 

9.1 

5.0 

2.64 

9.5 

5.8 

2.50 

13.2 

4.1 

+2.49 

+13.3 

4.1 

2.39 

14.1 

4.2 

2.38 

14.2 

4.8 

2.37 

14.3 

4.6 

2.23 

15.3 

6.0 

+2.10 

+15.1 

6.8 

2.09 

15.0 

5.1 

193 

14.8 

5.0 

1.89 

14.2 

5.7 

1.62 

12.1 

6.0 

+1.60 

+11.1 

5.5 

1.57 

11.1 

5.7 

1.37 

8.8 

6.3 

1.36 

8.8 

6.3 

1.28 

8.4 

4.7 

+1.29 

♦  7.7 

6.3 

liM 

7.7 

5.7 

1.22 

8.0 

6.0 

1.22 

7.7 

6.0 

IJ2t 

7.7 

6.0 

+1.21 

+  7.5 

4.7 

+M9 

+  7.4 

Apparent 
Decimation, 


-19  19.6 
19  50.5 
19  3.7 
19  30.5 

19  30.3 

-20  22.5 

20  34.5 

21  14.0 
23  20.0 

22  58.7 


-24 
24 
24 
23 
24 

-24 
23 
24 
27 
25 


55.6 
49.5 
10.2 
57.2 
53.6 

4.6 
52.8 
52.0 

5.0 
28.9 


-25  7.1 
27  6.1 
26  25.9 
25  26.6 
24  43J2 


-24 
25 
21 
21 
21 

21 
20 
19 
19 
14 


67.5 
7.4 

37.8 
6.2 

18.8 

39.9 
34.1 
57.2 
2\J6 
37.6 


14  9.9 
9  40.6 
9  46/> 

10  12.2 
6  37.0 


-  1 

-  I 
+  3 

5 
11 


6.1 

6.1 

2.6 

35.0 

58.7 


+14  51.2 
14  38.1 
19  21J2 
19  19.4 

19  53.8 

♦21  47.1 
21  43.0 

20  18.7 

21  18.9 
20  52.e< 

♦21  30.7 
+22    2.7 


Waahlnston 
Mean  Tune. 


d     K    m 
19  16  14.1 

21  36.4 

22  24.1 
IS    3  14.0 

3 


14 


3 
4 

15 
1 

i 


14.1 

50.8 
6.8 

15.2 
7.1 

57.8 


3  16.5 

3  21.4 

10  54.5 

10  57.0 

12  3:).3 


in 


14 

16 

1 

11 
15 


22.7 

27.7 

58.6 

7.6 

3.1 


21 

21 

1«    1 


36.4 
53.0 
36.3 
9  23.6 
13    7.2 


17  12.6 

17  27.8 

18    4  39.9 

7  25.5 

10  Af>J6 


U 
14 
15 
18 
20 


58.3 
59.0 
52il 
4.9 
37.2 


21  24.7 

90  8  31.9 
9  24.5 
9  51.5 

91  4  33.3 


99  14 

20 

94    2 


19  28.7 

20  37.2 
31.0 

5.7 
3.8 


5  35.4 
8  41.8 
7  6.3 
7  44.6 

15  17.6 

16  48.5 

17  6.1 
22  16.9 

22  44.3 

23  12.4 


23 
I 


16.1 
44.2 


Hour  Angle 
H 


h 
+10 

-  8 

-  7 

-  3 

-  3 


m 

4.5 
43.6 
57.5 
\7Si 
17.1 


2  41.6 

2  26.2 

8  19.4 

6  9.7 

5  20ij 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


4 
4 

3 
3 
4 


5.0 

0.2 

16.2 

18.6 

51.4 


6  36.7 
8  36.9 
6  14.0 
2  33.5 
6  19.6 


-II 
-U 

-  7 

-  0 
+  3 


+ 
♦ 


7 

7 
6 
3 
0 


22.9 
7.0 

32.7 
4.6 

29.6 

25.2 
39.8 
34.6 
55.6 
43.4 


+  0  26.2 
+  3  19.8 
+  4  10.9 
+  6  18.3 
♦  7  49.7 

+  8  35.4 

-  4  41.9 

-  3  51.2 

-  3  25.2 

-  9  28.4 


♦  5 

♦  6 


0.8 
7.0 


-  0  35.9 

♦  4  47.3 

♦  9  44J8 


-10 

-  7 
-10 

-  9 

-  2 

-  0 

-  0 
4 

4 
5 


+ 
+ 
♦ 


♦  5 

♦  7 


51.5 
51.5 
13.9 
36.9 
20.0 

52.4 
36.3 
24.3 
50.8 
17.9 

21.4 
44.2 


♦0.6662 
+0.1768 
-0.7947 
-LI  130 
-1.1170 

-0.2866 
-0.1168 
-1.0850 
-0.1386 
-0.6141 

+1.2835 
+1.1680 
-4).3188 
-0.5488 
♦0.2822 

-0.7303 
-1.1160 
-0.7598 
+1.1370 
-0.6409 

-1.0900 
♦0.9367 
+0Jli670 
-0.6727 
-LI600 

-0.7093 
-0.5295 
-0.1749 
-O.2508 
+0.5205 

+1.0790 
+0.5398 
+0.0904 
-0.0821 
+0.9901 

+0.7266 
-0.9345 
-0j6170 
-0.0618 
+1.2985 

-O.1020 
+0.2075 
♦04130:1 
-0.1198 
♦0.9627 

-1.1390 
-0.2135 
-0.4279 
.0JS783 
+0.4716 

-1J2990 
-1.1110 
+1.1840 
+0illl4 
♦0.7366 

+0.0884 
-0.0955 


0.5325 
0.5371 
0.5385 
0.5418 
0.5418 

0.5425 
0.5426 
0.5528 
0.5613 
0.5630 

0Ji627 
0.5627 
0.5694 
0.5694 
0.5717 

0.5722 
0.5740 
0.5824 
0.5876 
0.5896 

0.5933 
0J>937 
0.5957 
0.5973 
0.6964 

0.5987 
0.5988 
0.5929 
0.5920 
0.5902 

0.5898 
0.5882 
0.5879 
0.5864 
0.5725 

0.5719 
0.5659 
0.5655 
0.5652 
0.5564 

0.5505 
0.5505 
0.5478 
0.5479 
0.5491 

0.6494 
0.5502 
0.5558 
0.5558 
0.5578 

0.5576 
0.5576 
0.5593 
0.5595 
0.5595 

0.5595 
0.5602 


N. 


-0.I79I 
0.1709 
0.1696 
0.1615 
0.1615 

-0.1605 
0.1602 
0.1395 
0.1191 
0.1174 

-0.1142 
0.1140 
0.0967 
0.0965 
0.0927 

-0.0881 
0.0827 
0.a582 
0.0331 
0.0217 

-0.0024 

-0.0017 

+0.0095 

0.0329 

0.0440 

♦0.0565 
0.0573 
0.1576 
0.1646 
0.1728 

♦0.1758 
0.1827 
0.1847 
0.1895 
0il385 

♦0.2397 
0Jie532 
0ii542 
0.2547 
0.2680 

+0Je711 
0.2715 

0.2668 
0.2637 
0.2338 

+0.2288 
0i2244 
0.1864 
0.1850 
0.1703 

+0.1671 
0.1665 
0.1556 
0.1544 
0.1536 

♦0.1535 
♦0.1479 


♦61 
♦40 
-11 
-33 
-33 

+15 
+24 

-34 
+18 

-  7 

♦65 
+65 
+  7 
-6 
+38 

-16 
-43 
-91 

♦63 
-17 

-48 
♦63 
+30 
-13 
-50 

-18 

-  9 
+19 
+16 
+59 

+68 
+61 
+36 
+27 

+75 

+75 
-11 
+  7 
+35 
♦83 

♦37 
+53 
>90 
+36 
+90 

-24 

^\ 
0^ 

^27 
+72 

l38 
-26 
♦90 
455 
♦90 


S. 


-II 

-32 

-90 
-90 
-90 

-59 

-49 
-90 
-50 

-87 

+53 

+34 
-62 
-80 
-26 

-JK) 

-90 

-90 

+321 

-90 

-90 1 

+15 

-27 

-83 

-90 

-90 
-79 
-52 
-57 
-14 

+23 
-13 
-37 
-47 
+13 

-  3 
-90 
-83 
-47 
♦37 

-47 

-31 

♦  9 
-48 
+15 

-75 
-48 
-56 
-47 

-  7 

-68 
-68' 
+41  i 
-18 
♦10, 

-24 
-33 
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BLBMBNTS  FOB  THB  PBBDIOTION  OF  OOOULTATIONS. 

AUGUST. 

Tbb  0rAm*tt                              1 

▲t  Ooiutswcruom  n  B.  A.                    1 

liadtlng 
PanoES. 

VMM. 

M«g 

JUdhuftm 

▲vparaot 
nanlinaflmi 

WaahiastoB  Hear  Angle 

r 

«' 

y' 

N. 

8. 

Am 

A» 

«•  Tauri 

6.3 

♦  '.19 

♦7-41 

♦2f  57.1 

d    h    n 
«•    1  45.0 

h    m 
4  7  45..-> 

40  0051 

0.5602 

40.1479 

44$ 

-2S 

V*  Tftori 

4.7 

1.19 

M 

82  34.0 

2    7.8 

4  8    7.0 

-0.5816 

0.5602 

0.1472 

4lO 

-61 

v«  Tauri 

6.0 

1.19 

6.7 

82  45.1 

2  33.3 

4  8  31.5 

-0.7117 

0.5602 

0.1460 

42 

-67 

BAG.  1373 

60 

1.18 

7.3 

81  82.5 

8  53.2 

4  8  50.8 

40.7772 

0.5611 

0.1455 

490 

4l3 

r  Tauri 

4.5 

1.13 

6.6 

82  45.0 

8  5842 

-  9  17  4 

40.1816 

0.5627 

0.1318 

453 

-17 

95  Tauri 

6.3 

♦1.13 

46.1 

423  53.0 

9  22.1 

-  8  54.4 

-0.9528 

0.5627 

40.1309 

-14 

-66 

99  Tauri 

6.0 

1.07 

5.9 

83  46.7 

15  35.8 

>  2  54  2 

-0.0770 

04)635 

0.1161 

438 

-29 

k  Tauri 

6.0 

1.07 

5.5 

84  53.0 

15  43.3 

-  2  47.0 

-1.2230 

0.5635 

0.1158 

-40 

-65 

103  Tauri 

6.0 

1.02 

56 

84    7.3 

19  586 

4  1    19.0 

40.0491 

0.5639 

0.1081 

:^ 

-22 

1  lb  Tauri 

6,7 

0.94 

4.8 

85    3.8 

97    4  56.4 

4  9  57.2 

-0.0952 

0.5650 

0.0836 

-87 

125  Tauri 

6.0 

40.90 

♦4.4 

♦85  50.3 

9  21.3 

-  9  476 

-0.574 1 

04)650 

400724 

4lO 

-54 

132  Tauri 

5.3 

0.85 

46 

84  31.9 

13  18.8 

-  5  r»8.7 

41.0810 

0.5653 

0.0622 

490 

442 

139  Tauri 

6.3 

Oifi 

4.0 

85  56.5 

17    51 

-  2  20.7 

-0.1986 

0.5653 

0.0528 

431 

-30 

«  Geminorum 

3.2 

062 

3.6 

85  14  4 

M  12  38.3 

-  7  :m)  3 

41.1055 

05641 

40.0027 

490 

448 

37  Gaininorum 

6.3 

0.58 

3.4 

85  308 

17  30.7 

-  2  \HXy 

40.7900 

0.5628 

-0.0097 

480 

427 

39  Genii norum 

63 

♦0.57 

♦3.2 

4^6  I34> 

19    0.0 

-  1  225 

40.0072 

0.5620 

-0.0133 

443 

-15 

40  Geminorum 

63 

Q.57 

3.2 

86    3.9 

19  17.0 

-  1     6.0 

40.1760 

0.5619 

0.0142 

453 

-  7 

47  Geminorum 

6.0 

0J>3 

2.8 

87    24e 

m    0  24.4 

4  3  50.3 

-0.9802 

0.561 1 

0.0268 

-18 

-63 

52  Geminorum 

6.3 

0.51 

33 

85    4.5 

1  53.0 

4  5  15.8 

4l.0!l70 

0.5604 

0.0307 

490 

446 

A  Geminorum 

6.7 

0.48 

3.1 

85  15.6 

5  42.1 

4  8  56.7 

40.7617 

0.5593 

0.0401 

490 

423 

e  Geminorum 

6.0 

♦0.40 

♦2.7 

426    2.7 

14  44.3 

-  6  20.3 

-0.548!! 

0.5560 

-0.0621 

4ll 

-52 

«  Geminor.   mult. 

3.6 

0.40 

3.0 

84  39.7 

14  54.8 

-  6  10.2 

40.9439 

0.5558 

0.0622 

490 

432; 

u*  Cancri 

6.0 

0.35 

3.0 

25  41.5 

22  13.4 

4  0  53.1 

-0.6052 

0.5520 

0.0792 

42 

-64 

w*Cancri 

6.3 

0.34 

26 

25  83.5 

22  35.3 

4  1   14.2 

-0.3957 

0.f»5l7 

0.0801 

420 

-43 

yr<  Cancri 

6.7 

0.32 

24 

25  50.4 

30    2  30.4 

4  5     1.3 

-1.2160 

04>5O3 

0.0886 

-41 

-64 

1 

X  Cancri 

5.7 

♦0.29 

♦26 

424  22.0 

7    63 

4  9  274) 

-0.0401 

0.5478 

-0.0989 

440 

-85 

v'  Cancri        mull 

6.0 

0.28 

2.4 

24  53.6 

9  53.6 

-II  50.6 

-4).8999 

0.5460 

0.1046 

-11 

-65 

v'Caneri 

5i) 

0.27 

24 

24  30.4 

10  AT» 

-10  58.2 

-0.5686 

0.5454 

0.1066 

4lO 

-57 

v>  Cancri 

60 

OiW 

2.4 

24  87.0 

12    7.8 

-  9  40.9 

-0.6566 

0.5445 

0.1093 

45 

-63 

v^  Cancri 

5.7 

0426 

2.4 

24  87.4 

12  48.9 

-  9     1.2 

-0.7377 

0.5440 

0.1108 

0 

-65| 

(  Cancri 

5.0 

40.18 

♦242 

422  29.3 

SI    5  55.1 

4  7  31.3 

-0.7656 

05348 

-0.1438 

-  1 

.68 

79  Cancri 

63 

0.17 

22 

22  86.4 

6  23.5 

4  7  58.8 

-0.n84 

0.5343 

0.1445 

-  2 

-68 

B.A.C  3138 

6.3 

0.16 

2.3 

21  44.0 

7  584J 

4  9  30.7 

-042368 

0.5329 

0.1473 

429 

-41 

B.  AC.  3206 

6.3 

♦0.J4 

♦2.3 

420  154i 

13  23.6 

-  9  \A& 

♦0.7166 

0.5897 

-0.1561 

490 

48 

SEPTEMBER. 

f  L«oBii 

3.3 

♦0.07 

♦tt.1 

♦17  17.7 
NBW 

1  10  39.6 
MOON, 

4ll  88J8 

♦0.1495 

0518S 

-0a886 

461 

-86 

t  Virgtaia 

6.5 

♦0.06 

0.0 

♦  3  5541 

4  11    0.8 

4  9  414» 

-1.0430 

0.4918 

-0S417 

-15 

-86 

46  Virginia 

6.1 

0.13 

-1.6 

-  2  4641 

«    9  45.5 

4  7  50.1 

♦0.8909 

0.4917 

042487 

487 

♦  6! 

48  Virginia 

67 

0.14 

1.7 

3    46 

11  37.5 

4  9  :».2 

♦0.7612 

0.4917^ 

0.2425 

480 

-  2 

65  Virginia 

6.1 

0.20 

2.2 

4  21.3 

22  32.2 

-  3  43.8 

-0.4494 

0.4931 

0.2400 

4l8 

-69' 

66  Virginia 

6.0 

0.20 

2.3 

4  35.6 

23  13.0 

-  3    4.1 

-0.3476 

0.4932 

0.2399 

423 

-62 

I*  Virginia 

5.1 

♦0.22 

-2j6 

-  5  41.7 

•    3  22.U 

4  0  58.2 

-O.I  183 

0  4945 

-0.2386 

435 

-49 

m  Virginia 

5.4 

024 

3.4 

8    9.2 

8  42.6 

4  6  109 

♦1.3360 

0.4949 

0.2362 

482 

442 

BA.C.4647aiiia. 

6.4 

0.30 

3.4 

7  31.4 

16    5.6 

-10  39.1 

-1.0980 

0.4971 

042325 

-21 

-90 

W  iiii,825 

6.8 

0.30 

ZJ6 

9    1.6 

16  3142 

-10  I4.I 

40.4697 

0.4972 

042323 

46r) 

-18 

95  Virginia 

6.0 

0.34 

34) 

8  47.7 

22  29.5 

-  4  25.7 

-1.1600 

0.4991 

0.2285 

-26 

-90 

96  Virginii 

641 

♦0.35 

-4.1 

-  9  49.2 

23  43.1 

-  3  14.2' -0.3107 

0.49!)7 

-042278 

♦25 

-61 

«  Virginia 

4J2 

0.36 

4.1 

9  46.1 

7    1  49.2 

-  1   116  -0.8439 

0.5011 

0.2265 

-  6 

-90 

2  Libri^ 

6.5 

0.40 

46 

11  13.1 

7  274) 

4  4  17.4   -04>I38 

0.5031 

0.2222 

4l2 

-74 

5  Libra 

66 

0.50 

5.9 

15    0.1 

19  18.9 

-  8  120  41.0680 

0.5092 

0.2119 

475 

4l9 

ft  Libra 

5.7 

0.52 

5.5 

13  41.7 

21     A.^ 

-  6  2<.M    -0.7360 

1 

0.5109 

0.2103 

-  2 

-9«) 

m*  Ubrm 

6.3 

♦0.52 

.   -61 

-15  32.7 

21  45.8 

-  5  49.4   4l.M<jO 

0.51 1 1 

^.2098 

474 

42:> 

a*  Libra 

2.9 

♦0.52 

-6.1 

-15  35.4 

21  rild 

-  r»  43.'>'4l  I7!50|0.5III 

-0.2005 

474 

428 

28 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOODLTATIONS. 

SEPTEMBER. 

Trb  Star's 

At  OoHJUHonoK  nr  B.  A. 

Limltinfr 
Panllela. 

Name. 

Mag. 

Red*n«  from 
1891.0. 

Apparent 
Declination 

Waahington 
Mean  Tune. 

Hoar  Anglo 

Y 

«' 

y' 

N. 

o 

S.    1 

o 

^a 

^i 

8 

•1 

o       / 

d    h    m 

h    ni 

V*  Librs 

5.5 

+0.60 

-6.2 

-15  50.1 

8    5  56.3 

+  2    6.7 

-0.2113 

0.6157 

-0.2005 

+25 

-54 

ifS  Libra 

6.9 

0.61 

6.3 

16    3.8 

6    2.0 

+  2  12.2 

+0.0201 

0.5159 

0.2005 

+36 

-41 

28  Librie 

6.0 

0.68 

6.8 

17  45.9 

13    5.3 

+  9    2.6 

+0.4891 

0.5208 

0.1922 

+61 

-17 

C*  Libra 

7.0 

0.74 

6.6 

17    4.0 

17  24.7 

-10  46.0 

-1 .0890 

0.5236 

0.1864 

-28 

-90 

B.A.C.5I09 

6.2 

0.75 

7.3 

19  18.1 

18  51.7 

-  9  21.7 

+1.0740 

0.5240 

0.1843 

+71 

+21 

41   Libra 

5.9 

+0.80 

-7.1 

-18  56.6 

21  56.5 

-  6  22.6 

+0.1232 

0.5272 

-0.1801 

+39 

-35 

K  Libree 

5.1 

0.82 

7.2 

19  19.6 

23  25.0 

-  4  57.0 

+0.2766 

0.5278 

0.1776 

+47 

-27 

^  Libra) 

5.1 

0.89 

7.3 

10  50.5 

•    4  53.1 

+  0  20.7 

-0.1155 

0.5316 

0.1694 

+25 

-48 

47  Libra 

6.4 

0.90 

7.0 

19    3.7 

5  41.8 

+  1     7.8 

-1.0930 

0.5316 

0.1680 

-30 

-90 

u'  Scorpii 

4.6 

0.97 

7.3 

20  22.5 

11  15.0 

+  6  30.3 

-0.5844 

0.5363 

0.1590 

0 

-82 

u^  Scorpii 

p  Opbiuchi    mult. 

4.6 

+0.98 

-  7.4 

-20  34.5 

11  31.3 

+  6  46.0 

-0.4100 

0.5369 

-0.1585 

+  9 

-68 

5.U 

1.11 

8.0 

23  11.8 

19  53.0 

-  9    8.9 

+1.1480 

0.5430 

0.1433 

+67 

+30 

18  Ophiuchi 

6.7 

1.27 

8.0 

24  27.0 

lO    6  43.5 

+  1   19.3 

+1.0420 

0.5517 

0.1219 

+66 

+21 

22  Opbiuchi 

67 

1.30 

7.5 

23  20.0 

9    0.3 

+  3  31.2 

-0.4234 

0.5544 

0.1172 

+  4 

-70 

24  Ophiuchi 

6.0 

1.31 

7.4 

22  1)8.7 

9  52.3 

+  4  21.5 

-0.9005 

0.5544 

0.1152 

-23 

-IK) 

B.A.C.5709 

6.3 

+1.34 

-  8.0 

-24  55.6 

11   13.0 

+  5  39.3 

+1.1090 

0.5554 

-0.1125 

+65 

+20 

26  Ophiuchi 

6.1 

1.34 

7.9 

24  49.5 

11  18.0 

+  5  44.1 

+0.9040 

0.5555 

0.1123 

+65 

+11 

30  Ophiuchi    muU. 

5.5 

1.46 

7.3 

24  10.2 

19    2.9 

-10  47.6 

-0.5936 

0.5615 

0.0947 

-  8 

-85 

B.  AC.  5831 

6^ 

1.46 

7.2 

23  57.2 

19    5.5 

-10  45.1 

-0.8268 

0.5615 

0.0945 

-22 

-iM) 

0  Ophiuchi 

3.3 

1.49 

7.4 

24  53.6 

20  44.4 

-  9    9.7 

+0.0177 

0.5620 

0.0908 

+24 

-41 

b  Ophiuchi     oar. 

4.4 

+1.52 

-  7.0 

-24     4.6 

22  36.7 

-  7  21.5 

-1.0130 

0.5642 

-0.0863 

-34 

-90 

63  Ophiuchi 

6.6 

1.73 

6.4 

24  52.0 

11  10  32.0 

+  4    7J2 

-1.0240 

0.5716 

0.0564 

-38 

-JK) 

B.A.C.6I94 

5.1 

1.80 

6.2 

27    5.0 

19  56.6 

-10  49.6 

+0.8798 

0.5781 

0.02<)2 

+6*3 

+10 

X  Sagittarii 

2.9 

1.94 

5.1 

25  28.9 

23  59.0 

-  6  56.6 

-0.8907 

0.5801 

0.0201 

-32 

-90 

0  Sagittarii 

3.7 

2.07 

4.6 

27    6.2 

19    7     1.0 

-  0  11.0 

+0.7189 

0.5830 

-0.0003 

+62 

-  1 

a  Sagittarii 

2.3 

+2.1 1 

-  3.9 

-26  26.0 

10  50.6 

+  3  29.5 

+0.0465 

0.5849 

+0.0182 

+18 

-39. 

rl/  Sagittarii 

5.4 

2.22 

2.4 

25  26.6 

18  51.1 

+11    10.9 

-0.7927 

0.6879 

0.0339 

-25 

-90 

B.A.C.6666 

5.8 

2.35 

2.1 

27  12.4 

IS    0  25.9 

-  7  27.5 

+1.2583 

0.5888 

0.0502 

+63 

+51 

A'  Sagittarii     var. 

6.0 

2.33 

1.1 

24  57;5 

2  53.0 

-  5    6.3 

.0.9164 

0.5888 

0.0573 

-:io 

-90 

A3  Sagittarii 

4.6 

2.32 

1.0 

25    7.4 

3    8.5 

-  4  51.5 

-0,7345 

0.5888 

0.0583 

-20 

-90 

u  Sagittarii 

5.1 

+2.45 

-  0.3 

-26  35.3 

10  34.5 

+  2  16.6 

+1.2670 

0.5895 

+0.0797 

+63 

+52 

X  Capricorni 

5.4 

2.65 

+  ^J6 

21  37JJ 

14  15    9.6 

+  5  43.3 

-0.3019 

0.5868 

0.1584 

+13 

-61 

27  Capricorni 

6.5 

2.63 

60 

20  59.5 

15  33.2 

+  6    6.0 

-0.8752 

0.5868 

0.1592 

-18 

-90 

0  Capricorni 

5.5 

2.65 

6.3 

21     6.2 

17  58.1 

+  8  25.2 

-0.3704 

0.5854 

0.1653 

+10 

-65 

33  Capricorni 

5.7 

2.66 

6.8 

21   188 

21  21.6 

+11  40.7 

+0.4129 

0.5848 

0.1736 

+53 

-20 

35  Capricorni 

6.2 

+2.69 

+  6.9 

-21  39.9 

22  35.3 

-1 1     8.6 

+0.9767 

0.5835 

+0.1764 

+68 

+14 

37  Capricorni 

6.0 

2.69 

7.6 

20  34.1 

lA    1  38.6 

-  8  12.3 

+0.4364 

0.5825 

0.1835 

+55 

-19 

e  Capricorni 

4.7 

2.68 

8.0 

19  67.2 

2  32.6 

-  7  20.5 

-0.0066 

0.5825 

0.1857 

+:n 

-43 

K  Capricorni- 

5.0 

2.68 

6.5 

19  21.5 

4  47.0 

-  5  11.3 

-0.1749 

0.5826 

0.1905 

+23 

-52 

B.  A.  C.  7550 

6.3 

2.69 

8.3 

20  .6.9 

5    0.4 

-  4  58.4 

+0.6170 

0.5812 

0.1911 

+66 

-  9 

21)  Aquarii      mmU. 

6.5 

+2.69 

+10.0 

-17  29.1 

12  48.4 

+  2  31.5 

-0.4260 

0.5784 

+0.2078 

+12 

-69 

56  Aquarii 

6.3 

2.68 

12.0 

15    8.3 

1«    0  15.4 

-10  27.5 

-0.2308 

0.5738 

0.2290 

+24 

-66 

r>  Aquarii      muU. 

5.8 

2.68 

13.1 

14  37.6 

7  30.4 

-  3  28.8 

+0.9705 

0.5710 

0iM07 

+75 

+11 

r'  Aquarii           • 

4.1 

2.68 

13.2 

14     9.9 

8  17.9 

-  2  43.1 

+0.7074 

0.5710 

0.2407 

+76 

-  3 

74  Aquarii 

6.0 

2.66 

13.6 

12  U.6 

9  56.2 

-  1    8.5 

-0.8268 

0.5703 

0.2444 

-  6 

-90 

^'  Aquarii 

4.1 

+3.64 

+14i) 

-  9  40.6 

19  2:).8 

+  7  58J3 

-0.9170 

0.5658 

+0J2562 

-10 

-90 

^<  Aquarii 

4.2 

2.64 

14.5 

9  46.5 

20  16.3 

+  8  4QJb 

-0.5944 

0.5658 

0.2572 

+  9 

-81 

1^  Aquarii 

4.8 

2.65 

14.9 

10  I2J2 

20  43.0 

+  9  14.5 

-0.0619 

0.5658 

0.2577 

+36 

-46 

14  Ceti 

6.0 

2.54 

17.3 

-  1     6.0 

18    5  63.9 

-6  45i) 

+0.0099 

0.5564 

05767 

443 

-42 

/  Piscium 

5.1 

2.46 

17.3 

+  3    2.7 

18    0  29.6 

+11  10.7 

+1.0770 

0.5551 

0.2728 

+90 

+18 

fi  PiseiuDi 

5.0 

+2.44 

+17.2 

+  5  35.1 

5  54.8 

-  7  35.5 

+0.0525 

0.5552 

+0.2696 

♦4& 

-38 

0  Piscium 

4.4 

2.42 

16.8 

8  36.9 

12  35.7 

-  1     8.6 

-1.1440 

0.5551 

0.2643 

-23 

-81 

0  Arietii 

6.0 

2.31 

14.6 

14  51.3 

98  14  22.1 

-  0  16.9 

-0.8884 

0.5594 

Oi2345 

-6 

-75 

1    a  Arietifl 

r^s^ 

2.29 

14.5 

14  38.2 

17  21.3 

+  2  35.8 

+0.02:^4 

0.5602 

0.2298 

♦44 

-35 

J  3  Tauri 

5.7 

2.17 

11.0 

19  21.2 

91  \r,    0.7 

-  0  31.7 

-0.1625 

0.5649 

0.1903 

+33 

-41 

14  Tauri                  , 

6.3, +2.16 

+11.8 

+19  19.4 

15  37.8 

+  0    4.0 

-0.0151 

0.5649 

+0.1890 

+41 

-33 

H.  AC  1143 

()0l+2.17   ♦11.4 

♦20  35.2 

15  54.1 

+  0  19.7   -1.2470  |0T>649 

+0.1886 

-38   -69 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 


SEPTEMBER. 


THB0rAB*a 


Nmd6. 


B.A.C.I942 

A*  Taori 

A*  Tauri 

51  Tauri 

53  Taori 

56  Tauri 
<■  Tauri 
««  Tauri 

v^  Tauri 
v<  Tauri 

B.A.C.  1373 

r  Tauri 
95  Taori 
99  Taori 

k  Tauri 

103  Taori 
118  Tauri 
123  Tauri 
139  Tauri 
37  Garni ooruro 

39  Geminorom 

40  Gaminorum 
47  Geininoruni 

A  Geininoruni 
e  Gttininorum 

K  Geminor.    mult 
u'  Cancri 
(j'Ciincri 
^•' Cancri 
A  Cancri 

V*  Cancri        mnlt, 
v^  Cancri 
v*  Cancri 
V*  Cancri 
f  Cancri 

79  Cancri 

B.A.C.3I;M 
B*  A.  C.  3«06 
9  Laonit 
42  Leonia 

i  Laonii 
k  Leonia 
0  Virginia 


6.3 
4.7 
6.3 
6.0 
6.0 

6.0 
4.7 
6.3 
4.7 
6.0 

6.0 
4.5 
6.3 
6.0 
6.0 

6.0 
5.7 
6.0 
5.3 
6.3 

6.3 
6.3 
6.0 
5.7 
6.0 

3.6 
6.0 
6.3 
5.7 
5.7 

6.0 
5.8 
6.0 
5.7 
5.0 

6.3 
6.3 
6.3 
3.3 
6.0 

5.7 
5.7 
4.0 


Sed'na  fron 

l»I.O. 

Am. 

A» 

a 

1$ 

♦2.1 1 

♦n.9 

2.11 

10^ 

2.11 

10.5 

2.06 

10.0 

2.05 

10i2 

♦2.06 

♦10.1 

2.04 

9.7 

2.04 

9.7 

2.05 

9.3 

2.05 

9.2 

♦2.02 

♦  9.8 

1.1HJ 

8.7 

2.00 

8.3 

1.95 

7.6 

1.9b 

7.4 

♦l.fK) 

♦  7.3 

1.82 

6.0 

1.80 

5.3 

1.72 

4.5 

1.43 

2.6 

♦1.42 

♦  2.2 

142 

2.2 

1.35 

1.5 

1.29 

1.6 

liM) 

0.6 

♦1.18 

♦  11 

l.ll 

0.3 

l.ll 

♦  0.3 

1.07 

-  0.1 

1.01 

♦  0.1 

♦0.99 

-  0.3 

0.97 

0.2 

0.94 

0.3 

0.96 

0.4 

0.78 

0.8 

♦0.78 

-  08 

0.76 

0.7 

0.70 

0.5 

0.51 

0.8 

0.45 

0.7 

♦0.41 

-  0.7 

0.38 

1.0 

♦OJil 

-  1.0 

Anparant 
DeoOaafelan. 


o 
♦19 

21 

21 

21 

20 


47.2 
43.1 
19.0 
52.9 


♦21  30i) 
22    %A 

21  57.2 

22  34.1 
22  45i2 

♦21  22« 

22  45.1 

23  53.1 

23  46.7 

24  53.0 

♦24    7.3 

25  3.8 
25  50.3 
25  56.5 
25  30.7 


♦26 
26 
27 
25 
26 

♦24 
25 
25 
25 
24 

♦24 
24 
24 
24 
22 


13.4 
3.8 
2.1 

15.5 
2.6 

39.6 
41.4 
23.4 
50.3 
21.9 

.53.5 
30.3 
26.9 
27.3 
29i2 


♦22  26.3 
21  43.9 
20  15.5 
17  17.6 
15  31.5 

♦14  41i) 

14  46J2 

♦  7    6.4 


▲t  Covjuvcnov  oi  B.  A. 


WMhiBKton 
Mean  Time. 


d    b   m 
di  22  55.9 

0  24.0 

0  39.9 

6    ^JA 

6  33.7 


6 

9 
9 
9 
9 


39.4 

S.9 

4.3 

25.9 

50.7 


10  10.0 
16  4.3 
16  27.4 
22  30.9 

22  38.0 

SIS    2  46.5 

11  31.2 
15  40.9 

23  24.2 
94  2:)  26.2 


OH 


0 

I 

6 
11 
20 

20 
3 
4 

8 
12 


•) 


4.4 

11.2 
15.4 
30.1 
28.4 

:w.9 

55.3 
17.1 
11.4 
46.5 


15  :i3.r> 

16  27.6 

17  47.7 

18  28.7 
97  II  35.6 

12  4.2 

13  39.4 

19  5.4 

16  26.5 
23  58.1 

6  24.4 
12  58.1 
21  35.3 


Hoar  Angle 
H 


♦ 
+ 
♦ 


h    m^ 

7  6.0 

8  30.8 

8  46.2 

9  57.0 
9  31.2 

9  27.6 
7  9.5 
7  8.1 
6  47.3 
6  23.4 


♦ 
♦ 


6 

0 
0 
5 
5 


4.8 

2:1.7 

1.4 

48.5 
55.3 


♦ 
♦ 


9  54J> 

5  40.5 

1  31.5 

5  45.8 

4  54.4 


♦  6 

♦  6 
♦II 

-  7 

♦  I 

♦  I 

♦  8 

♦  8 
-II 

-  7 

-  4 

-  3 

-  2 

-  I 

-  9 

-  8 

-  7 

-  1 

-  5 

♦  2 


19.3 
35.6 
28.7 
27.9 
11.1 

21.3 
22.5 
43.4 
30.3 
4.7 

23.3 
31.1 
13.6 

:m.o 

0.8 

33  1 
1.0 

45.3 
3.5 

14.8 


♦  7  31.5 

-  9    7.7 

-  1  24.9 


♦0.7261 
-0.9506 
-0.8364 
♦0.4720 
♦0.9863 

♦0.3487 
♦0.1712 
♦0ii705 
-0.3098 
-0.4383 

♦1.0260 
♦0.4424 
-0.6747 
♦0.1918 
-0.9380 

♦0.3154 
♦0.1689 
-0.3024 
♦0.0633 
♦1.0320 

♦0J2554 
♦0  4215 
-0.7300 
♦0.9963 
-0.3171 

♦1.1690 
-0.4684 
-0.1718 
-0.996:1 
♦0.1724 

-0.6892 
^.36:)6 
-0.4473 
-0.5309 
-0.5861 

.0.6008 
^.0605 
♦0.7285 
♦0.2804 
♦0.7767 

♦0.5971 
-1.0670 
♦0.0297 


0ii663 
0.5663 
0.5670 
0.5683 
0.5681 

0.5683 
0.5690 
0.5690 
0i)688 
0.5688 

0.5685 
0.5703 
0.5703 
0.5699 
0.5698 

0.6707 
0.5706 
0.5706 
0.5706 
0.5645 

0.5645 
0.5645 
0.5620 
0.5592 
0.5551 

0.5551 
0.5513 
05513 
0.5489 
0.5464 

0.5449 
0.5443 
0i>433 
0.5428 
0.5328 

0.5326 
0.5315 
0.5277 
0.5156 
0.5110 

05088 
0.5046 
0.4944 


♦0.1705 
0.1702 
0.1698 
0.1373 
0  1561 

♦0.I56I 
0.1507 
0.1507 
0.1495 
0.1486 

♦0.1477 
0.1338 
0.1327 
0.1176 
0.1 175 

♦0.1068 

0.0841 

0.0727 

40.0528 

-4).0I07 

-0.0143 
0.0152 
0.0279 
0.0412 
0.0630 

-0.0633 
0.0804 
0.0811 
0.08W 
O.IOOO 

-0.1060 
0.1070 
0.1106 
0.1120 
0.1453 

-0.1460 
0.1488 
0.1580 
0.1899 
01990 

-0J2054 
0.2130 


Llmltiag 


N. 


♦oS 

-12 
-  5 
♦73 
♦90 

464 
♦52 

♦59 
♦25 
♦18 

♦90 
♦71 

♦  4 

-13 

♦62 
♦53 
♦25 

♦46 
♦90 

♦58 
♦70 
0 
♦90 
♦24 

♦90 
♦16 

♦:« 

-18 
453 

♦  3 
♦22 
♦17 
♦13 

♦  10 

♦  9 
♦39 
♦90 
♦59 
♦90 

♦82 

-18 


,-o!237l|^44 


8. 


o 

♦  8 
-68 
-68 

-  5 
♦25 

-11 

-20 
-15 
-45 
-52 

♦29 

-  4 
-65 
-15 
-65 

-  8 
-13 
-37 
-16 
♦42 

-  2 

♦  7 

-6:* 
♦:i7 
-37 

♦49 
-48 
-31 
-64 
-15 

-64 
-45 

-49! 
-5o  i 
-61 

-62 
-32 

♦  8 
-20 

♦  6 

-  6 
-75 
-39 


OCTOBER. 


K   Virginia 
2  Libra 

5  Libra 
II  Libra 
Q>  Libra 
a*  Libra 
ir>  Libra 

•^  Libra 
98  Libra 


4J2 

♦0.19 

6.5 

0.21 

6.6 

^a& 

5.7 

0.27 

6.3 

0.27 

2.9 

0.28 

5/> 

o.:w 

6.9 

♦o.:i2 

6.0 

♦0.37 

-  3i$ 
4.1 

-  6.0 
4.7 
5.1 
6.1 

5.3 

-  5.4 

-  5.8 


2fXW 

-9  4ai 

11  13.1 


15 
13 
15 

15 
15 


0.1 
41.7 
32.7 
35.4 
50.1 


16  38 

17  45i) 


MOON. 

4  7  43.7 
13  21.6 


I 
2 
3 
3 
II 


11.7  1 
57.6' 
38.6 1 
44.6; 
49.2 


♦  6  30.3 
♦11  58.6 


♦ 
♦ 
♦ 
♦ 


0  31.8 

1  11.1 
I  50.8 
1  56.7 
9  47.0 


1 1  54.9  ,  ♦  9  52.5 
18  58.7  -  7  166 


-1.0090 

0.5018 

-0Je288 

-15 

-0  6784 

0.5047 

0.9347 

♦  4 

♦04)902  0.5099 

-0.2140 

♦75 

-0.9212:0.5116 

0.2121 

-12 

40.i)654 . 0.5121 

0.2113 

♦74 

40.9947   0.5121 

0.2113 

♦74 

-0.4059   0.5169 

0ii024 

♦15 

-0.1773 

0.5169 

-OJ2024 

♦26 

40LN78 

0.5200 

-0.1933 

♦5:) 

-90 
-90 

♦  6 

-no 
♦11 

♦13 
-67 

-52 
-27 


^H 
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ELEMENTS  FOB  THE  PREDICTION  OP  O00ULTATION8. 

OCTOBER. 

THBBtAB't 

4 

It  CoxjUHcnoii  oi  B.  A. 

Panllalal 

Nune. 

Mag. 

Bed*na  ftwn 
UQLt. 

Apparant 
Decuaariim 

Waahinirton 
MeeaTime. 

Hour  Angle 
H 

Y 

«' 

^ 

N. 

« 

8. 

o 

A« 

Al 

8 

It 

42iS    2.8 

d    h    m 

h    m 

1 

o 

«>  Taari 

4.7 

^m 

4M.5 

!•  18  35J2 

4  4  10.9 

40.3294  0.5784 

40.1544 

463 

-11 

K*  Tauri 

6.3 

2.80 

11.5 

21  57.2 

18  36i^ 

4  4  12.5 

404290 , 0.5784 

0.1542 

470 

-  6 

vi  Tauri 

4.7 

2.81 

11.3 

22  34.1 

18  57.4 

4  4  yZSt 

-0.1402  0.5784 

0.1534 

435 

-35 

v^Taari 

6.0 

2ifi 

11.2 

22  45.2 

19  21.3 

4  4  55.2 

-0J2685  0.5784 

0.1524 

428 

-42 

r  Tanri 

4.5 

2.79 

10.4 

22  45.1 

90    1  23.1 

4lO  43.1 

40.6067 '  0.5798 

0.1368 

486 

46 

d5  Tauri 

6.3 

42.80 

410.0 

423  53.1 

I  45.4 

4ll    4.6 

^.4958 

0.5805 

40.1360 

4^15 

-64 

99  Tauri 

6.0 

2.77 

9.2 

23  46  8 

7  37.1 

-  7  17.4 

40.3646  0.5805 

0.1203 

465 

-  7 

k  Tauri 

6.0 

2.77 

8.9 

24  53.1 

7  44.1 

-  7  10.7 

-0.7513.0.5805 

0.1201 

0 

-65 

103  Tauri 

6.0 

2.74 

8.5 

24    7.3 

11  44.5 

-  3  19.6 

40.4689 ;  0.5808 

0.1094 

475 

^  1 

1 18  Tauri 

5.7 

2.69 

6.9 

25    3.8 

20  12.1 

4  4  48.3 

40.3522 

0J>808 

0.0863 

465 

-  4 

125  Tauri 

6.0 

42.69 

4  5.9 

425  50.3 

91    0  22.5 

4  8  49.0 

-0.1120 

0.5809 

40.0745 

436 

-27 

139  Tauri 

5.3 

2.61 

4.7 

25  56.5 

7  42.4 

-  8    8.1 

4012530 

0.5800 

40.0542 

458 

-6 

39  Genii  norum 

6.3 

2.36 

1.4 

26  13.4 

99    8  27.9 

-  8  19.5 

40.4455 

0.5f07 

-0.0146 

473 

4-8 

40  (jeminorum 

6.3 

2.35 

1.4 

26    3.8 

8  44.4 

-  8    3.6 

40.6109  0.5705 

0.0155 

488 

416 

47  (jeminorum 

6.0 

2.31 

4  0.1 

27    2.1 

13  40.6 

-  3  18.4 

-0.5247  0.5685 

0.0284 

4l3 

-47 

A  Geminorum 

5.7 

♦2.23 

-  0.1 

425  15.5 

18  47.4 

4  1  37.0 

41.1845  i  0.5658 

-0.0418 

490 

452 

V  Geminorum 

4.3 

219 

1.4 

27    8.2 

93    0     1.7 

4  6  39.8 

-1.0730  0.5628 

0.0552 

-25 

-63 

e  Geminorum 

6.0 

2.12 

16 

26    2.6 

3  33.4 

4lO    3.8 

-0.1 159 

0.5606 

0.0640 

436 

-26 

(J*  Cancri 

6.0 

2.02 

2.4 

25  41.4 

10  51.0 

-  6  54.2 

-0.2683 

0.6558 

0.0814 

427 

-36 

u^  Cancri 

63 

2.01 

2.4 

25  23.4 

II   12.5 

-6  33.6 

40.0233 

0.5552 

0.0821 

444 

-21 

ift*  Cancri 

6.8 

41.98 

-  3.1 

426    9.9 

14  55.5 

-  2  58.4 

-1.1330 

0.5534 

-0.0908 

-30 

-64 

t^'  Cancri 

5.7 

1.98 

3.1 

25  50.3 

15    2.3 

-  2  51.9 

-O.7900 

0.5531 

0.0910 

-  3 

-64 

A  Cancri 

5.7 

\m 

3.0 

24  21.9 

19  32.7 

4  1  29.1 

40.3633  0.5494 

o.rou 

465 

-  5 

tf<  Cancri        mult. 

6.0 

\Mn 

3.5 

24  53.5 

22  17.1 

4  4    7.8 

^4900  j  0.5482 

0.1062 

4^15 

-52 

v^  Cancri 

5.8 

1..85 

3.5 

24  30.3 

23  I0i2 

4  4  59.1 

-0.1675  0.5473 

0.1090 

433 

-33 

tr*  Cancri 

6.0 

41.83 

-  3.6 

424  26.9 

94    0  28.9 

^  6  15.1 

-0.2509  0.5466 

-0.1117 

428 

-38 

V*  Cancri 

5.7 

1.82 

3.7 

24  27.3 

1     9.4 

4  6  54.2 

.0.3357  0.5462 

0.1131 

424 

-43 

>     (  Cancri 

5.0 

1.59 

4.6 

22  29.2 

18    3.4 

-  0  45.5 

-0.3962  05340 

0.1460 

421 

-51 

,  79  Cancri 

6.3 

1.58 

4.6 

22  26.3 

18  31.7 

-  0  18.1 

-0.4146  0.5334 

0.1469 

490 

-52 

'        B.A.C.3l3d 

6.3 

1.55 

4.5 

21  43.9 

20    6.0 

4  1    13.1 

40.1237  0.5320 

0.1496 

450 

.2:1 

B.A.C.3S»6 

6.3 

41.48 

-  4.4 

420  15.5 

99    1  29.0 

4  6  25  8 

40.9034  0.5277 

-0.1580 

490 

4l8 

1    17  Leonia 

3.3 

li2l 

5.0 

17  17.5 

22  43.1 

4  3    06 

40.4460  0J>I38 

0.1901 

470 

-11 

<  4*i  Leonia 

6.0 

l.ll 

4.9 

15  31.4 

99    6  13.7 

4l0  17.8 

40.9303  0.5097 

0.1995 

490 

4l5 

j  Leonii 

57 

1.04 

5.0 

14  41.7 

II  39.6 

-  8  25.8 

40.7479  0.5071 

0.2068 

490 

4  3 

k  Leonia 

6.7 

0.99 

5.3 

14  46. 1 

19  13.1 

-  1     5.2 

-0.9189 

0.5033 

0J8135 

-  8 

-75 

!    w  Vircinii 

5.9 

40.71 

-  4.9 

4  8  44.2 

97  23  44.5 

4^  2  38.7 

-0.6612 

0.4935 

-OJ2354 

4.8 

-80 

V  Virginia 

4.0 

0.65 

4.7 

7    8.3 

98    3  5.3.1 

4  6  40.4 

40.1352 

0.4923 

0J2376 

460 

-34 

t  Virginia 

5.5 

0.54 

4^ 

4  3  55.1 

23  21.4 

4  1  37.4 

-0.9891 

0.4904 

0JM47 

-11 

-86 

46  Virginia 

6.1 

0.42 

4.5 

-  2  47.0 

99  22    5.5 

-  0  15.0 

40.8541 

0.4913 

0.2465 

487 

4  3 

4H  Virginia 

6.7 

40.41 

-4.5 

-3    4.7 
NEW 

23  57.2 
MOON. 

^  1  33.8 

40.7228 

0.4918 

-Oii465 

486 

-  5 

NOYEHBER. 

VMua 

-18    2.0 

9    2  23.6 

4  1  53.0 

.frO.2314 

0.4711  -o.in6 

447 

-30 

u'  Scorpii 

4.6 

40.44 

-  6.9 

20  22.5 

22  57.6 

-  2  12.3 

-0.8614 

0.5230'    0.1569 

-16 

-90 

cj*Scorpii 

p  Ophiuclii   mmJU. 

4.6 

0.44 

5.9 

20  34.5 

23  14.1 

-  1  56.4 

-0.6929 

0.5234     0.1565 

-6 

-90 

5.0 

0.50 

6.2 

'£i  11.8 

S    7  35.7 

4  6    8.6  40.8164 

0.5287     0.1410 

+67. 

4  4 

m  Opiiiurhi 

6.7 

0.50 

6.3 

»l  27.0 

18  28.8 

1  -  7  20.6  40.7073 

0.5352,    0.1197 

465 

-  3 

'Zi  Ophiuchi 

6.7 

40.61 

-6.1 

.2>  20.0 

90  46.5 

-  5    7.7-0.7286  0.5362  -0.1147 

-13 

-90 

B.  AC  5709 

6.3 

0.63 

6.4 

24  55.6 

23    0.3 

-  2  58.6  40.6833 !  0.5380     0.1147 

464 

-  4 

%  Ophiuchi 

6.1 

0.03 

6.4 

24  49.5 

23    5.3 

-  2  53.8 

40.5688 

0.5380     0.109!) 

457 

-11 

39  Ophiuchi    mult 

55 

0.71 

6.1 

24  10.2 

4    6  55.2 

4  4  3!K5 

-0.9097 

0.5432     0.0927 

-26 

-90 

B.  A  c  r»j-ai 

6.5 

0.71 

6.1 

23  57.2 

6  57.8 

4  4  42.0 

-1.1390 

0.5432     0.0925 

-43 

-90 

$  ophiuchi 

33 

40.73 

.-6JI 

-M  53.6 

8  38.0 

,  4  6  187 

-4).3I02 

0.5434   -0.0886 

+  7 

-62 

B  A  C  6194 

5.1 

41.01 

-  6.0 

-17    5.0 

a    8  18.8 

4  5    7.5 

40.5370 

0.5547 !  -0.0290 

448 

-12 

438 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

t 

~          1 
_          1 

NOVEMBER. 

Thb  Stab's 

AT  CONJUXCnON  IX  R.  A. 

Ltmitbiff 
ParallelB. 

Name. 

Mag. 
2.9 

lldd*na  from 
1891.0. 

Appai-ent 
Declination. 

WashlnetoD 
Mean'Hme. 

Hour  Angle 
H 

Y 

*' 

y' 

N.      S. 

Aa 

Aa 

X  Sagittarii 

+L06 

It 

-  5.3 

-25*"  28.9 

d     h    ni 
A  12  28.1 

h    m 
+.  9    7.5 

-li2180 

0.5563 

-0.0196 

-5f 

-90 

<p  Sagittarii 

3.7 

1.17 

5.1 

27    6,2 

19  43.8 

-  7  53.2 

+0.3790 

0.5585 

-0.00U3 

+35 

-ai 

(7  Sagittarii 

2.3 

1.22 

4.7 

26  26.0 

23  41.H 

-  4    4.3 

-0.2894 

0.5593 

+0.0103 

0 

-61 

r  Sagittarii 

3.6 

1.30 

5.3 

27  49.7 

•    4  27.7 

+  0  30.8 

+1.2260 

0.5610 

0.0231 

+68 

444 

^  Sagittarii 

5.4 

1.32 

3.7 

25  26.7 

8    1.6 

+  3  56.5 

-1.1260 

0.5614 

0.0326 

-48 

-90 

B.  A.  CoDOO 

5.8 

'*.1.42 

-  3.8 

-27  12.5 

13  51.4 

+  9  33.1 

+0.9179 

0.5616 

+0.0484 

+63 

•412 

A>  Sagittarii 

4.6 

1.44 

2.8 

25    7.4 

16  41.7 

-11  43.2 

-1.0680 

0.5623 

0.0560 

-41 

-90 

u  Sagittarii 

5.1 

1.58 

26 

26  35.3 

y    0  29.9 

-  4  12.8 

+0.9506 

0.5626 

0.0766 

+63 

4l4 

A  Sagittarii 

5.3 

1.59 

-2.5 

26  29.4 

1  47.3 

-  2  58.3 

+0.9506 

0.5620 

0.0801 

+64 

•414 

X  Capricorni 

5.4 

].91 

+  2.2 

21  37.8 

8    6  47.2 

^  0  56.4 

-0.6030 

0.5582 

0.1521 

-  3 

-85 

27  Capricorni 

6.5 

+1.89 

+  2.4 

-20  59.5 

7  12.4 

+  1  20.6 

-1.1860 

0.5578 

+0.1529 

-41 

-90 

^  Capricorni 

5.5 

1.93 

2.7 

21     6.2 

9  46.8 

+  3  49.4 

-0.6706 

0.5577 

0.1590 

-6 

-^90 

33  Capricorni 

5.7 

1.97 

3.0 

21   18.8 

13  23.9 

+  7  18.5 

+0.1335 

0.5569 

0.1671 

+37 

-35 

35  Capricorni 

6.2 

2.00 

3.0 

21  39.9 

14  42.5 

+  8  34.2 

+0.7082 

0.5562 

0.1698 

+68 

-  3 

37  Capricorni 

6.0 

2.02 

3.8 

20  34.1 

17  58.2 

+11  42.8 

+0.1653 

0.5556 

0.1769 

+40 

-33 

«  Capricorni 

5.0 

+2.05 

+  4.7 

-19  21.6 

21   19.4 

-  9    3.3 

-0.4536 

0.5555 

+0.1840 

49 

-71 

B.A.C.7550 

6.3 

2.06 

4.5 

20    7.0 

21  33.7 

-  8  49.5 

+0.3575 

0.5554 

0.1847 

+52 

-23 

29  Aquarii      muU. 

6.5 

2.13 

6.3 

17  29i2 

•    5  53.8 

-  0  47.4 

-0.6952 

0.5530 

0.2008 

-  2 

-90 

53  Aquarii      mult 

5.8 

2.23 

7.5 

17   17.6 

16  27.9 

+  9  24.2 

+1.3330 

0.5513 

0.2197 

+rj 

448 

56  Aquarii 

6.3 

2.23 

8.4 

15    8.3 

18    7.9 

+1 1     0.7 

-0.4706 

0.5511 

0.2223 

+12 

-72 

r*  Aquarii      muit. 

5.8 

+2.29 

+  9.4 

-14  37.6 

lO    1  52.3 

-  5  31.0 

+0.7802 

0.5493 

+0.2342 

+69 

-  1 

r^  Aquarii 

4  1 

2.30 

9.6 

14     9.9 

2  43.0 

-  4  42.1 

+0.5135 

0.5491 

02:^56 

+66 

-16 

74  Aquarii 

6.0 

2.29 

10.4 

12  11.6 

4  27.7 

-  3     1.0 

-1.0570 

0.5489 

0.2381 

-20 

-90 

^i  Aquarii 

4.1 

2.37 

12.0 

9  40.6 

14  31.5 

+  6  42.1 

-1.1270 

0.5488 

0.2514 

-24 

-90 

iff*  Aquarii 

4.2 

2.38 

12.1 

9  46.5 

15  27.2 

+  7  35.8 

-0.7936 

0.5488 

0.2525 

-  2 

-90 

^3  Aquarii 

4.8 

+2.38 

+12.0 

-10  12.2 

15  55.7 

+  8    3.3 

-0.2416 

0.5485 

+0.2530 

+27 

^56 

B.A.C.B274 

7.0 

2.49 

14.0 

6  59.0 

11    5  21.9 

-  2  67.9 

+0.0102 

0.5494 

0.2651 

+41 

-42 

1 4  Ceti 

6.0 

2.64 

16.7 

1     6.0 

I2i    2  48.2 

-  6  15.2 

-0.0555 

0.5530 

0.2784 

+40 

-46 

15  Ceti 

6.8 

2.65 

16.8 

-  I     6.0 

3  57.8 

-  5    7.9 

+0.2672 

0.5533 

0.2785 

+58 

-29 

/  Piacium 

5.1 

2.78 

17.9 

+  3    2.7 

21  57.4 

-11  45.1 

+1.1080 

0.5602 

0.2785 

+90 

+20 

96  Piacium 

66 

+2.82 

+18.5 

+  6  44.1 

13    2  59.1 

-  6  53.7 

-1.2330 

0.5618 

+0.2764 

-29 

-83 

fi  Piacium 

5.0 

2.83 

18.4 

5  :».i 

3  28.9 

-  6  25.0 

+0.0691 

0.5622 

0J876I 

+47 

.:38 

0  Piacium 

4.4 

2.89 

18.7 

8  36.9 

10  15.1 

+  0    7.3 

-1.1420 

0.5650 

0.2725 

-22 

-81 

0  Arietia 

6.0 

3.11 

17.9 

14  51.3 

14  11  57.4 

+  0  54.9 

-0.7937 

0.5800 

0.2458 

0 

-75 

a  Arietia 

5.5 

3.13 

17.6 

14  38.2 

14  54.3 

• 

+  3  45.3 

+0.1468 

0.5820 

0.2415 

+51 

-29 

13  Tanri 

5.7 

+3.30 

+15.5 

+19  21.3 

lA  12    1J2 

+  0    5.1 

+0.0069 

0.5951 

+0.2028 

+43 

-32 

A»  Tauri 

4.7 

3.37 

14.2 

21  47.2 

21     3.9 

+  8  47.0 

-0.7750 

0.5991 

0.1820 

-  I 

-68 

A'Tauri 

6.3 

3.37 

14.1 

21  43.1 

21  19.3 

+  9     1.9 

-0.6574 

0.5991 

0.1814 

+  6 

-67 

«» Tauri 

4.7 

3.39 

12.8 

22    2.8 

1«    5  21.2 

-  7  14.9 

+0.3791 

0.6034 

0.1614 

+66 

-  9 

/K«  Tauri 

6.3 

3.39 

12.8 

21  57.2 

5  22.5 

-  7  13.6 

+0.4800 

0.6034 

0.1614 

+74 

-  4 

v>  Tauri 

4.7 

+:}.40 

+12.7 

+22  34.1 

5  43J2 

-  6  53.8 

-0.1061 

0.6034 

+0.1605 

+37 

-3:1 

v3  Tauri 

6.0 

3.41 

12.6 

22  45.2 

6    6.8 

-  6  31.1 

-0.2365 

0.6036 

0.1595 

+29 

-41 

r  Tauri 

4.5 

3.41 

11.4 

22  45.1 

12    3.4 

-  0  48.4 

+0.6666 

0.6056 

0.1436 

+90 

4  8 

95  Tauri 

6.3 

3.44 

11.2 

23  53.1 

12  25.4 

-  0  27.4 

-0.4695 

0.6060 

0.1428 

+17 

-53 

99  Tauri 

6.0 

3.43 

10.2 

23  46.8 

18  W^ 

+  5    4.9 

+0.4160 

0.6060 

0.1264 

+72 

-  4 

k  Tauri 

6.0 

+3.46 

+10.0 

+24  53.1 

18  18.1 

+  5  11.5 

-0.7285 

0.6070 

+0.1263 

+  1 

-65 

103  Tauri 

6.0 

343 

9.3 

24    7.4 

22  14.0 

+  8  58.1 

+0.5457 

0.6075 

0.1149 

+80 

4  4 

118  Tauri 

5.7 

3.44 

7.6 

25    3.8 

17    6  31.4 

-  7    4.3 

+0.4102 

0.6075 

0.0907 

+69 

-  1 

125  Tauri 

6.0 

3.47 

6.5 

25  50.3 

10  36.3 

-  3    9.1 

-0.0636 

0.6082 

0.0787 

+39 

-24 

139  Tauri 

5.3 

3.43 

+  5.0 

25  56.5 

17  45.9 

+  3  43.5 

+0.3139 

0.6075 

+0.0571 

+62 

-  3 

39  Geminoruro 

6.3 

+3.25 

0.0 

+26  13.5 

18  17  53.4 

+  2  54.0 

+0.5152 

0.5978 

-0.0151 

+78 

+  11 

40  Geminorum 

6.3 

3.25 

-  0.1 

26    3.9 

18    9.3 

+  3    9.4 

+0.6821 

05976 

0.0158 

+90 

+20 

47  Geminoruro 

6.0 

3.22 

1.3 

27    2.1 

22  57.6 

+  7  46.6 

-0.4780 

0.5939 

0.0297 

+16 

-44 

V  Geminorum 

4.3 

3.13 

3.4 

27    8i2 

!•    9    2.3 

-  6  31.7 

-1.0260 

0.5861 

0.0573 

-21 

-4>3 

e  Geminorum 

6.0 

3.05 

3.3 

26    2.6 

12  28.5 

-  3  13.2 

-0.0524 

0.5835 

0.0658 

+39 

-23 

w*  Cancri 

6.0 

+2.96 

-  4.8 

+25  41.4 
+25  23.4 

19  34.8 

+  3  37.5 

-0J2086 

0.5780 

-0.0845  +31 

-33 

u*  Cancri 

6.3 

+2.96 

-  4.8 

19  55.8 

+  3  67.6 

+0.0889  0.67761 

-0.0855  +48  -17  1 
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BLBMBNTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

NOVEMBER. 

Thb  8rAB*S 

t 

At  CoHJUVcrnoff  u  B.  A. 

LimlllBc' 
Parallela. 

Kamo. 

6Ji 

Red*na  tmn 
1891.0. 

Appareiit 
Pecnnatton 

1 
Waahlnstoii 
Mean  Time. 

Hoar  Angle 

r 

x' 

y' 

N. 

8. 
-61 

A« 

AB 

^1  Caocri 

42.94 

^S& 

42^    9.9 

d     h    m 
19  23  33.3 

h    m 
4  7  27.3 

-1.0820 

0.5745 

-0.0944 

-2S 

i*  Cancri 
A  Cancri 

67 

2.92 

5.6 

25  50.3 

23  39.9 

4  7  33.6 

-0.7363 

0.5742 

0.0957 

4   1 

-63 

6.7 

2J64 

5.9 

24  21.9 

90    4    3.5 

4li  47.7 

40.4335 

0.5703 

0.1051 

471 

-  'i 

V*  Cancri        mmli. 

6.0 

2.82 

6.5 

24  53  5 

6  44.0 

-  7  37.4 

-0.4317 

0.5675 

0.1112 

418 

-48' 

V*  Cancri 

5.8 

2m 

6.5 

24  30.3 

7  35.8 

-  8  47.5 

-0.1039 

0.5661 

0.1130 

437 

-30 

v*  Cancri 

6.0 

♦2.78 

-6.7 

424  26.9 

8  52.8 

-  7  33.2 

-0.1898 

0.5658 

-0.1159 

432 

-35 

V*  Cancri 

5.7 

2.78 

6.9 

24  27.3 

9  32.3 

-6  55.1 

-0.2737 

0.5652 

0.1174 

427 

-39 

^  Cancri 

5.0 

2.53 

8.8 

22  29.1 

9i    2    4.3 

4  9    3.2 

-0.3333 

0.5488 

0.1504 

424 

-46 

79  Cancri 

6.3 

2.52 

8.8 

22  26.2 

2  32.0 

4  9  29.9 

-0.3524 

0.5489 

0.1515 

423 

-48 

B.A.C.3138 

6.3 

2.4U 

8.7 

21  43.8 

4    4.5 

4lO  59.4 

40.1909 

0.5474 

0.1542 

454 

-19 

B  AC. 3206 

6.3 

42.40 

-8i) 

420  15.4 

9  21.4 

-  7  54.0 

40.9743 

0.5409 

-0.1629 

490 

423 

9  l^eonia 

3.3 

2.08 

10.0 

17  17.5 

99    6  15.9 

-11  38.9 

40.5065 

0.5219 

0.1936 

475 

-  8 

iU  h«onia 

6.0 

1.98 

101 

15  31.4 

13  41.1 

-  4  27.1 

40.9926 

0.5172 

0.2026 

490 

4l9 

t  Leonia 

6.7 

1.91 

103 

14  41.6 

19    3.7 

4  0  46.0 

40.8063 

0.5125 

0.2083 

490 

46 

k  Leonii 

5.7 

lifi 

lOi) 

14  46.0 

9S    2  33.5 

4  8    2.8 

-0.8636 

0.5072 

0J2156 

-  4 

-75 

(J  Virginia 

5.9 

41.47 

-10.4 

4  8  44.1 

94    6  57.6 

4ll  39.4 

-0.6085 

0.4903 

-0.2344 

4ll 

-n 

V  Virginia 

4.0 

1.43 

10.1 

7    8J2 

11     5.8 

-  8  19.2 

40.1H02 

0.4892 

0.2:165 

453 

-32 

e  Virginia 

5i> 

1.23 

9.9 

4  3  55.0 

9A    6  34.7 

4lO  38.4 

-0.9397 

0.4841 

0.2422 

-  8 

-86 

46  Virgioii 

6.1 

1.02 

8.7 

-  2  47.0 

96    5  21.1 

4  8  48.3 

40.8694 

0.4816 

0.2420 

487 

43; 

4H  Virginia 

6.7 

1.01 

8.6 

3    4.7 

7  13.1 

4lO  37.3 

40.7369 

0.4820 

0.2417 

484 

-4 

65  Virginia 

6.1 

40.93 

-8.5 

-  4  21.4 

18    6.1 

-  2  47.3 

-0.4900 

0.4839 

-0.2394 

4l7 

-72 

66  Virginia 

6.0 

r.93 

8.5 

4  35.7 

18  47.0 

-  2    7.5 

-0.3971 

0.4832 

0.2388 

422 

-66 

/'  Virginia 

5.1 

OiK) 

8.6 

5  41.7 

22  54.8 

4  1  53.6 

-0.1910 

0.4839 

0J2378 

432 

-53 

m  Virginia 

5.4 

OM 

7.1 

8    9.2 

97    4  13.5 

4  7    3.6 

41.2090 

0.4833 

0.2352 

482 

428 

B.AC.4647«iii/f. 

64 

0JS2 

8.0 

7  31.4 

11  33^> 

-  9  48.6 

-I.I7JK) 

0.4875 

0.2314 

-27 

-90 

W.ziii,825 

6.8 

40.82 

-7.6 

-  9     1.6 

II  58.8 

-  9  24.0 

40.3386 

0.4876 

^.2312 

459 

-25 

\)'y  Virginia 

6.0 

0.80 

7.7 

8  47.7 

17  54.0 

-  3  38.7 

-1.2700 

0.4902 

0J2277 

-36 

-90 

96  Virginia 

6.9 

0.79 

7.5 

9  49.2 

19    6.8 

-  2  28.0 

-0.4436 

0.4909 

0.2272 

4l7 

-69 

K  Virginia 

4M 

0.78 

7.6 

9  46.1 

21   11.7 

-  0  26.7 

-0.!l698 

0.4913 

0.2255 

-13 

-90 

2  Libra 

6.5 

0.75 

7.4 

11  13.1 

98    2  46.6 

4  4  58.7 

-0.6637 

0.4932 

0.221 1 

45 

-88 

fi  Librv 

5.7 

40.71 

-7.1 

-13  41.7 

16  13.2 

-  5  58.2 

-0.9168 

0.5010 

-0.2090 

-12 

-90 

a'  l«ibrs 

6.3 

0.71 

6.8 

15  32.7 

16  53.7 

-  5  19.0 

40.9()6I 

0.5013 

0i2O84 

474 

4  7 

a'  Libr» 

2.9 

0.71 

6i) 

15  35.4 

16  59.5 

-  5  13.3 

40.9345 

0.5013 

0.2084 

474 

4  9 

I/'  LibrB 

5.5 

40.69 

-6.8 

-15  50.1    99    0  57.1 
NEW    MOON. 

4  2  29.9 

-0.4320 

0.5063 

—0.1996 

4l3 

-69 

DECEMBEB. 

Mkrcort 

-25  50.5 

9    8  31.7 

4  7  21.0 

-05247 

0.5154 

-0.0472 

-  9 

-79 

B.  AC.  6194 

5.1 

40.94 

-6.1 

-27    5.0 

14  19.1 

-1 1     4.7 

40.5778 

0.5937 

-0.0324 

452 

-10 

X  Sagittarii 

2.9 

0J96 

4.7 

25  28.9 

18  24.5 

-  7    8.7 

-1.2700 

0.5944 

0.0208 

-64-9011 

^  Sagittarii 

3.7 

1.03 

4.5 

27    6.2 

S    1  33.8 

-  0  15.8 

40.4133 

OA\m 

-0.0004 

438 

-18 

(7  8agiUarii 

2.3 

1.06 

4.1 

26  26.0 

5  28.5 

4  3  2!>.8 

-05000 

0.5U69 

40.0112 

0 

-61 

^  Sagittarii 

5.4 

1.12 

3.4 

25  26.6 

13  41.7 

4ll  24.U 

-1.1690 

0.59^«) 

0.0349 

-51 "-9o; 

1                1 

B  A  C  6666 

5J6 

41.19 

-  3.4 

-27  12.4 

19  27.2 

-  7    3.8 

40.1«.38 

0.5978 

40.051  H 

46:*  4l7 

'    A<  Sagittarii 

4.6 

liiO 

2.7 

25    7.4 

22  15  8 

-  4  21.8 

-1.1040 

0.5970 

0.0596 

-44   -90' 

u  Sagittarii 

5.1 

1.30 

2.5 

26  35.3 

4    5  596 

4  3    4.3 

41.0140 

05953 

0.0814 

46:1,420 

A  Sagittarii 

53 

1.31 

-  2.4 

26  29.4 

7  16.4 

4  4  182 

41.0180 

0.5946 

0.0849 

464 ,  420 

\  Capricorni 

5.4 

157 

4  1.3 

21  37.9 

A  12  10.3 

4  8    6.8 

-0.6042 

05826 

0.1590 

-  3[-85 

ij7  Capricorni 

6.5 

41.56 

4  1.4 

-20  59.6 

12  35.7 

4  8  31.3 

-1.2130 

0.5826 

40.1601 

-44 

-90 

0  Capricorni 

5.5 

}Jb9 

1.8 

21     6.3 

15  10.4 

4l  1     0.3 

-0.6736 

05804 

0.1658 

-6 

-90 

:(:)  (Capricorni 

5.7 

1.64 

2.0 

21  I8i» 

18  48.4 

-  9  29.7 

40.1655 

0.5781 

0.1738 

438 

-33 

Xi  Capricorni 

6.2 

1.66 

2.0 

21  40.0 

20    7.4 

-  8  13.6 

40.7676 

0.5776 

0.1766 

468 

0 

37  Capricorni 

6.0 

1.68 

2.6 

20  34.2 

23  24.2 

-  6    3.9 

40.2004 

05754 

0.1834 

441 

-32 

e  Capricorni 

4.7 

41.70 

4  3.1 

-19  57J2 

•    0  22.2 

-  4    8.0 

-0.2707 

05754 

♦0.1855 

4l7 

-50 

,    c  Capricorni 

5.0 

41.72 

4  3.4 

-19  21.6 

2  46  9 

-  1  46.5 

-0.4422 

05731 

40.1902 

49 

-70 

440 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOODLTATIONS. 

DECEMBER. 

The  Star's 

At  GoHJUHcnoN  in  R.  A. 

I«lmitlii|| 
PmraUala. 

N»me. 

Mag. 

Aed'na  from 
1891.0. 

Apparent 
Declination. 

Waahingum 
Heaal&e. 

Hoar  Angle 

Y 

s' 

^ 

N. 

o 

S. 

1 

^a 

^i 

J 

8 

»i 

O        t 

d    h    m 

h   m 

o 

1 

B.A.C.7550 

6.3 

4*1.73 

♦  3.1 

-20    7.0 

•    3     1.4 

-  1  34.4 

♦0.4018 

0.5731 

♦0.1905 

♦53 

•^\ 

1 

*<20  Aquarii      muU. 

6.5 

1.80 

4.8 

17  29.2 

11  26.4 

♦  6  32.5 

-0.6904 

0.6678 

0.2065 

-  3 

-90 

56  Aquarii 

6.3 

1.90 

66 

15    8.4 

S3  50.8 

-  5  28.9 

-0.4521 

0.5609 

0.2266 

♦13 

-70 

r'  Aquarii      muU. 

5.8 

1.98 

7.5 

14  37.7 

T    7  43.5 

♦  2    7.6 

♦0.8424 

0.5565 

0Jli375 

♦75 

^  3 

t'^  Aquarii 

4.1 

1.98 

7.7 

14  10.0 

8  35.3 

♦  2  57.6 

♦0.5686 

0.5563 

0i«387 

♦70 

-13 

74  Aquarii 

6.0 

♦  1.98 

+  8.5 

-12  1J.7 

10  22.2 

♦.  4  40.7 

-1.0560 

0.5552 

♦OJ24IO 

-20 

-90 

y;>  Aquarii 

4.1 

2.07 

10.1 

9  40.6 

20  39.6 

-  9  22.5 

-1.1220 

0.5504 

0i2522 

-23 

-90 

^>  Aquarii 

4.2 

2.08 

10.2 

9  46.5 

21  36.7 

-  8  27ul 

-0.7793 

0.5503 

0i2533 

-  1 

-90 

Vr^  Aquarii 

4.8 

2.09 

10.0 

10  12i2 

22    5.8 

-  7  59.2 

-0.2134 

0.5493 

0.2533 

♦29 

-So 

B.A.C.»;74 

7.0 

2.23 

12.1 

6  59.0 

8  11  54.0 

♦.  5  21.7 

♦0.0462 

0.5448 

0.2641 

♦44 

-40 

14  Ceti 

6.0 

♦2.43 

♦14.9 

-  1     6.1 

•  10    Oi) 

♦  2  45.0 

-0.0220 

0.5396 

♦0.2714 

♦41 

-44 

15  Ceti 

6.8 

2.44 

15.0 

-  1    6.1 

11   13.0 

♦  3  54.9 

♦0.3068 

0.5396 

0.2717 

♦60 

-26 

/  Piflcium 

5.1 

2.65 

16.5 

♦  3    2.6 

lO    5  49.7 

-  2    5.0 

♦1.1380 

0.5394 

Oi2679 

♦90 

V2-2 

96  Piscium 

6.6 

2.71 

17.5 

6  44.0 

11     1.8 

♦  2  56.7 

-1.1930 

0.5*405 

0.2657 

-26 

-83 

fi  Piaoium 

5.0 

2.71 

17.2 

5  35.1 

11  32.7 

♦  3  266 

♦0.0990 

0.5407 

0.2654 

♦48 

-36 

0  Piscium 

4.4 

♦2i)] 

♦18.0 

♦  8  36.9 

18  32.8 

♦10  12.8 

-1.1040 

0.5413 

♦0.2605 

-19 

-81 

0  Aria  lis 

6.0 

3.16 

18.1 

14  51.3 

11  21     4.4 

♦11  49.8 

-0.7546 

0.5465 

0.2322 

♦  2 

-73 

o  Arietii 

5.5 

3.20 

17.8 

14  38J2 

19    0    6.2 

-  9  14.9 

♦0.1609 

0.5503 

0.2278 

♦52 

-29 

53  Arietii 

6.3 

3.31 

17.7 

17  27.8 

6  58.2 

-  2  37.5 

-1.1205 

0.5531 

02171 

-23 

-73 

]3  Taufi 

5.7 

3.50 

16.0 

19  21.3 

21  43.5 

♦  11  35.5 

♦0.01 15 

0.5589 

0.1899 

♦43 

-32 

14  Tauri 

6.3 

♦3.50 

♦15.9 

♦19  19.5 

22  20.0 

-11  49.4 

♦0.1553 

0.5594 

♦0.1888 

♦52 

-24 

B.  AC.  1143 

6.0 

3.53 

16.1 

20  35.3 

22  36.1 

-11  33.9 

-1.0460 

0.5593 

0.1882 

-19 

-69 

A>  Tauri 

4,7 

3.64 

14.9 

21  47.2 

13    6  56.4 

-  3  32.4 

-0.7403 

0.5626 

0.1704 

♦  2 

-68 

A*  Tauri 

(^ 

3.64 

14.8 

21  43.1 

7  11.9 

-  3  17.5 

-0.6296 

0.5628 

01698 

♦  8 

-65 

51  Tauri 

6.0 

3.67 

13.8 

21   19.0 

12  32.2 

♦  1  50.7 

♦0.6428 

0.5649 

0.1575 

♦89 

♦  5 

53  Tauri 

A) 

♦3.67 

♦13.7 

♦20  52.9 

12  58.4 

♦  2  15.9 

♦1.1460 

0.5650 

♦0.1565 

♦90 

♦37 

56  Tauri 

6.0 

3.68 

13.8 

21  2XSA 

13    2.0 

♦  2  19.3 

♦0.5271 

0.5650 

0.1563 

♦78 

-  2 

x'  Tauri 

4.7 

3.71 

13.4 

22    2.8 

15  21.2 

♦  4  33.2 

♦0.3553 

0.5657 

0.1509 

♦64 

-10 

k'^  Tauri 

6.3 

3.71 

13.4 

21  57.2 

15  22.5 

♦  4  34.5 

♦0.4511 

0.5637 

0.1 50<) 

♦72 

-  6 

v>  Tauri 

4.7 

3.73 

13.4 

22  34.1 

15  43.4 

♦  4  64.6 

-0.1074 

0.5658 

0.1499 

♦37 

-33 

v«  Tauri 

6.0 

♦3.73 

♦13.3 

♦22  AbH 

16    7.3 

♦  5  17.7 

-0.2314 

0.5663 

♦0.1489 

♦30 

-40 

r  Tauri 

4.5 

3.79 

12.1 

22  45.1 

22    8.1 

♦11     4.4 

♦0.6230 

0.5676 

0.1341 

♦88 

♦  6 

1  lb  Tauri 

5.7 

3.95 

8.2 

25    3.8 

14  16  43.5 

♦  4  55.9 

♦0.3681 

0.5710 

0.0844 

♦66 

-  3 

139  Tauri 

5.3 

4.02 

♦  5.4 

25  56.5 

in    3  58.6 

-  8  15.7 

♦0.2678 

0.5712 

0.0528 

♦59 

-  5 

47  Geminorom 

6.0 

4.01 

-  1.9 

27    2.1 

1«    8  58.6 

-  4  24.3 

-0.4813 

0.5627 

♦0.0288 

♦15 

-45 

A  Geminorum 

6.7 

♦3.93 

-2.9 

♦25  15.5 

13  54.0 

♦>  0  19.7 

♦.1.1350 

0.5595 

-0.0418 

♦90 

♦48 

V  Gaminoram 

4.3 

3.96 

4.4 

27    8.1 

18  56.0 

♦  5  10.1 

-1.0120 

0.5575 

0.0551 

-20 

-63 

c  Geminorum 

6.0 

3.89 

5.3 

26    2.5 

22  19.5 

♦  8  25.9 

-0.1051 

0.5552 

0.0641 

♦36 

-25 

cji  Cancri 

6.0 

3.84 

67 

25  41.3 

IT    5  19.5 

-  8  49.8 

-032542 

0J>521 

0.0815 

♦28 

-35 

u^  Cancri 

6.3 

3.83 

6.7 

25  23.3 

5  40.0 

-  8  30.0 

♦0.0238 

0.5507 

0.0821 

♦44 

^1 

^*  Cancri 

6.U 

♦3.82 

-  7.7 

♦26    9.8 

9  14.0 

-  5    4.0 

-1.0750 

0.6469 

-0.0904 

-24 

-64 

V^3  Cancri 

5.7 

3.81 

7.6 

25  50.2 

9  20.6 

-  4  57.7 

-0.7525 

0.5468 

0.0910 

-  1 

-64 

X  Cancri 

5.7 

3.73 

8.3 

24  21.8 

13  40.1 

-  0  47.6 

♦0.3419 

0.5445 

0.1009 

♦64 

-  7 

1    vi  Cancri       muU, 

6.0 

3.72 

8.9 

24  53.4 

16  \7A 

♦  1  44.4 

-0.4735 

0.5434 

0.1069 

♦16 

-51 

1    v>  Cancri 

5.8 

3.70 

9.1 

24  30.2 

17    HJ6 

♦.2  33.5 

-0.1663 

0.5428 

0.1088 

♦33 

-33 

1 

'    v*  Cancri 

6.0 

♦3.69 

-  9.3 

♦24  26.8 

18  24.4 

♦.  3  46.4 

-OJ2470 

0.5413 

-0.1115 

♦29 

-.38 

1    v^  Cancri 

5.7 

3.69 

9.5 

24  27.2 

19    3.2 

♦.4  23.9 

-Ou)276 

0.5407 

0.1127 

♦24 

-43 

1     f  Cancri 

5.0 

3.46 

12.2 

22  29.1 

18  II  18.1 

-  3  55.1 

-0.3986 

0.5285 

0.1453 

♦21 

-51 

;  79  Cancri 

6.3 

3.46 

12.2 

22  26.2 

11  45.3 

-  3  28.8 

-04142 

0.5283 

0.1463 

♦20 

-52 

B.A.C.3I38 

6.3 

3.42 

12.3 

21  43.8 

13  16.1 

-  2    1.0 

♦0.0972 

0.5271 

0.1491 

♦48 

-24 

B.A.C.3ii06 

6.3 

♦3.33 

-12.8 

♦20  15.4 

18  27.6 

♦  3    0.1 

♦0K)97 

0.5231 

-0.1581 

♦90 

♦15 

9  Leonia 

3.3 

3.03 

14.9 

17  17.4 

18  15     1J2 

-  1     5.7 

♦0.3863 

0.5083 

0.1889 

♦66 

-15 

42  Leonia 

6.0 

2.92 

15.3 

15  31.2 

22  19.9 

♦  5  59.6 

♦Oi^U 

0.5046 

0.1979 

♦90 

♦10 

t  Leonia 

5.7 

2.85 

15.6 

14  41.5 

98    3  38.0 

♦11     8J2 

♦0.6725 

0.5012 

Oi204'.^ 

♦90 

-  2 

1    k  Leonia 

5.7 

2.70 

16.4 

14  4.'>.9 

11     1.8 

-  5  41.0 

-0.9464 

0.4964 

0.21  ir. 

-10 

-75 

u  Virginia 

5.9  +2.39 

-16.5 

♦  H   U.V 

91  15  10.3 

-  2  20.1 

-0.7173 

0.4861 

-0.2:52b 

+  "» 

-78 

V  VirKiniH 

4.0   42:^,-16.2 

+  7     H.I 

l!>  17  2 

♦  1   39.!) 

40.0581 

0.4n34 

-0.234: 

♦46 

-:i8 
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ELEMENTS  FOB  THE  PBEDIOTION  OF  000ULTATI0N8. 

DECEMBEB. 

THBBlABli. 

At  GoRJUicnoH  in  B.  A. 

limltiaic' 
PanOlda. 

NMtt«. 

Ifag. 

5B 

BaiTBa  from 

Aopataiit 

1^:2%:? 

HoorAn^ 
H 

Y 

0.4846 

y' 

N. 

8.  ' 

Am 

A» 

k  Virginti 

42iM 

^}£js 

♦  i  15.4 

d   h   m 
99    3  lOXi 

h    m 
^  9  20.5 

•f  1.3340 

-0.2383 

41h1 

o 
441 

c  Virfinis 

6.5 

8.12 

16.0 

^  3  54.9 

14  42.6 

-  3  25.9 

-1.0620 

0.4d38 

0iMI9 

-17 

-86 

k  Viffiaii 

6.9 

1.09 

14.1 

-  3  18.7 

93  12  58.6 

-  5  453 

413785 

0.4061 

0.2440 

487 

♦47. 

46  VirginU 

6.1 

1.89 

143 

2  47.1 

13  30.6 

-  5  14.4 

40.7612 

0.4856 

0.2440 

478 

-  3 

1  4H  Virginii 

6.7 

1.87 

14.2 

3    4Ji 

15  22.9 

-  3  25.1 

•►0.6317 

0.4875 

0.2442 

4a3 

-10' 

65  Virjrinit 

6.1 

•►1.76 

-13.9 

-  4  21.5 

94    2  18.5 

^  7  12.9 

-0.6200 

0.4914 

-0.242U 

4lO 

-8:1 

66  VirginU 

6.0 

1.77 

13.9 

4  35ii 

2  593 

^  7  52.6 

-03204 

0.4919 

0.2437 

4l5 

-76 

/'Virginia 

5.1 

1.73 

13.5 

5  41.8 

7    85 

4-11  55.1 

-0.3082 

0.4935 

0.2414 

42:» 

-60 

m  Virginia 

5.4 

IW 

12.9 

8    93 

12  28.6 

-  6  53.5 

4l.iai0 

0.4951 

0.2395 

482 

421 

B.  A.C.4647  mtUL 

6.4 

1.63 

12J) 

7  31.5 

19  50.7 

4  0  16.4 

-l.32:)0 

03000 

0J2368 

-41 

-90. 

W.ziii,8i5 

6i) 

♦I.6S 

-194 

-  0     1.7 

20  16.4 

•1.0  413 

40J2440 

03004 

-0J2366 

453 

-30 

!I6  Virginia 

6.9 

1.68 

12.1 

9  493 

9A    3  26.7 

•►  7  39.7 

-4).5602 

0.5047 

0.2328 

4ll 

-78 

«  Virginia 

4J8 

1.56 

12.2 

9  46iS 

5  32.3 

^  9  41.8 

-1.1060 

03056 

0.2314 

-22 

-90 

2  Libra 

SA 

1.53 

11.7 

11  13.2 

il     8.8 

-  8  513 

-0.783d 

03008 

0.2278 

-  3 

-90 

Mars 

14  29j6 

21  473 

•1.  1  28  7 

40.4600 

0.4844 

0.2074 

463 

-19 

5  Librs 

6.6 

4*1.45 

-10.4 

-15    0.2 

22  543 

•►2  33.7 

40.7861 

03182 

-0.2180 

467 

0 

fi  Libra 

5.7 

1.44 

10.7 

13  41.8 

99    0  39  1 

4-  4  15.6 

-1.0390 

03198 

0.2163 

-20 

-90 

a*  Libra 

63 

1^ 

10.3 

15  32.8 

1   19.7 

•1.4  54.8 

40.8636 

05206 

Oi2158 

474 

45 

a*  Libra 

2.9 

1.45 

10.3 

15  35.5 

1  !K>.7 

•1.5    0.7 

40^)913 

0.5206 

032156 

474 

46 

1^1  Libra 

5.5 

1.39 

9.9 

13  50.2 

9  24i) 

-11   14.6 

-03259 

0.5280 

0.2072 

4  9 

-76 

V*  Libra 

6.9 

♦i;i9 

-  9.9 

-16    3.9 

9  30.5 

-11     9.1 

-0.2934 

0.5280 

-O3W70 

421 

-60 

28  Libra 

6.0 

im 

9.3 

17  46.0 

16  28.4 

-4  24.0 

40.1750 

03337 

0.1986 

443 

-33 

B.A.C.5I09 

6it 

1.34 

BM 

19  18.1 

22    9.9 

^  1     67 

40.76:K) 

0.5388 

0.1!N)9 

468 

-  1 

41  Librr 

6.9 

131 

8.7 

18  566 

9r   1  11^ 

•►4    3.1 

-0.2041 

0.5421 

0.1866 

422 

-54 

«  Libra 

5.1 

1.32 

8.6 

19  19.6 

2  39.1 

+  5  27.4 

-4).08I6 

03434 

0.1844 

428 

-47 

A  Libra 

5.1 

4lil9 

*  8.3 

-19  50.5 

8    2.2 

•►10  40.1 

-0.4551 

0.5483 

-0.1758 

48 

-71 

u'  Scorpii 

4.6 

1.27 

8.0 

20  22.5 

14  17.8 

-  7  16.7 

-0.0342 

03542 

0.1650 

-21 

-90 

L>*8corpii 

/I  Ophiucbi  wmU. 

4j6 

1J<7 

7.9 

20  34.5 

14  33.9 

-  7    I.I 

-07584 

0.5549 

0.1650 

-10 

-90 

5.0 

♦  1316 

-7.1 

-23  MM 

SM47.4 

4-  0  55.7 

40^)281, 

03630 

-0.1492 

467 

45 

NEW 

MOON. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1891. 

nfHEKSION. 

BMEBSION. 

1  ■ 

Tns  Rta  H*n 

Date. 

XtlK   o&Ano 

Waahington. 

Angle 

r  from 

Waahington. 

Angle 

\  ftom 

Name. 

Mag. 
5.5 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Yertez. 

Sidenial 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Jan.     7 

39  Opbiuchitmu/^. 

b    m 
12  21 

h    m 
17  10 

Ibf 

2ll 

h   m 
19  50.8 

h    m 
17  39.9 

287° 

vri 

h     m    1 
0  30 

NEW  MOON. 

17 

B.A.C.755 

6.6 

1     0 

5  11 

83 

112 

2  11.5 

6  23.2 

207 

211 

1    12 

19 

u>  Tauri 

6.0 

0  41 

4  45 

27 

81 

1  42.1 

5  45.9 

278 

328 

1       1 

21 

5  Geminorum 

6.7 

9  42 

13  37 

148 

89 

10  24.7 

14  19.5 

220 

161 

0  43 

26 

t  Leon  18 

5.7 

12  n 

15  46 

99 

60 

13  22.0 

16  56.7 

326 

276 

1    11 

30 

65  Virginia 

6.1 

8  45 

12    4 

197 

245 

8  59.6 

12  18.8 

228 

269 

0   15 

30 

£' Virginia 

5.1 

15    2 

18  21 

139 

114 

16  91.2 

19  39.7 

889 

250 

1    19 

31 

K  Virginia 
NEW  MOON. 

4.2 

10  55 

14  10 

104 

• 

143 

12    6.6 

15  21.5 

327 

355 

1    12 

Feb.  12 

f  Piacium 

5.1 

3  18 

5  47 

88 

853 

4  80.5 

6  49.8 

965 

822 

1     3 

15 

cj>  Tauri  t 

60 

10  44 

13     1 

127 

77 

11  21.6 

13  38.0 

915 

168 

0  37 

17 

132  Tauri 

5.3 

6  55 

8    4 

62 

53 

7  18.7 

9  97.8 

883 

233 

1  24 

18 

e  Geminorttm 

3.2 

5  52 

7  57 

92 

124 

7  25.3 

9  3Q.4 

965 

232 

1  33 

1!) 

«  Geminorum 

36 

10  26 

12  27 

65 

7 

11  81.9 

13  22.5 

328 

269 

0  55 

21 

fi.  A.  C.  3206 

6.3 

8  55 

10  47 

86 

100 

10  13.4 

12    6iS 

325 

296 

1   19 

22 

J7  Leonia 

3.3 

5  32 

7  21 

19 

74 

5  36.6 

7  25.9 

10 

65 

0    5 

24 

V  Virginia 

4.0 

11  18 

12  59 

85 

93 

12  22.4 

14    3.0 

350 

335 

1     4 

Mar.    1 

41  Libra 
NEW  MOON. 

5.9 

16  15 

17  36 

180 

170 

16  64.5 

18  14.8 

834 

915 

0  3S) 

16 

121  Tauri 

6.0 

9  53 

10  15 

156 

96 

10  80.0 

10  48.5 

905 

148 

0  27 

18 

A  Geminorum 

5.7 

8    2 

8  17 

95 

63 

9  89.3 

9  44.1 

888 

232 

1  27 

29 

ci'  Scorpii  t 

4.6 

10  43 

10  14 

62 

110 

11  19.2 

10  50.0 

360 

36 

0  36 

29 

w^Scorpiit 
NEW  MOON. 

4.6 

10  56 

10  27 

96 

144 

11  56.2 

11  87.0 

316 

0 

1     0 

Apr.  11 

cp«  Tauri  t 

6.3 

11     7 

9  47 

126 

77 

11  43.5 

10  83.6 

817 

170 

0  37 

18 

t   Leonia 

5.7 

12  55 

11    8 

134 

87 

14  10.5 

18  82.7 

308 

249 

1  15 

22 

65  Virginia 

6.1 

8  15 

6  IS 

104 

154 

9  18.6 

7  15.4 

319 

5 

1     4 

22 

66  Virginia 

6.0 

9    4 

7    0 

115 

162 

10  14.8 

8  11.5 

313 

353 

1   11 

25 

A  Libras  t 

5.1 

12  24 

10    8 

107 

145 

13  35.7 

11  20.1 

313 

341 

1  12 

May    2 

r*  Aquarti      mult. 
NEW  MOON. 

5.8 

17  26 

14  42 

SO 

69 

18    5.3 

15  81.4 

301 

348 

0  39 

12 

«  Geminor.    mult. 

3.6 

14    2 

10  39 

130 

n 

14  48.0 

11  85.7 

856 

208 

0  46 

14 

B.A.C.3206 

6.3 

12    4 

8  35 

142 

88 

13  12.5 

9  48.6 

873 

217 

1     8 

15 

71  Leonia 

3.3 

7  31 

3  58 

143 

192 

8  48.3 

5  14.9 

265 

298 

1   17 

15 

42  Leonia* 

6.0 

17  17 

13  42 

114 

65 

18    8.5 

14  33.9 

291 

247 

0  52 

17 

V  Virginia 

4.0 

14  16 

10  34 

57 

15 

14  52.8 

11  10.1 

4 

319 

0  36 

22 

41   Librw 

5.9 

16    9 

18    0 

92 

85 

17  80.2 

13  18.1 

319 

296 

1   18 

22 

K  Libra 

5.1 

18  11 

14    9 

104 

72 

19  28.3 

15  85.9 

891 

848 

1   17 

June    1 

33  Ceti 

6.1 

19  19 

14  37 

353 

44 

19  33.5 

14  51.3 

318 

9 

0  15 

1 

35  Ceti 
NEW  MOON. 

6.3 

19  47 

15    5 

52 

103 

20  45.4 

16    3.1 

858 

302 

0  58 

18 

28  Libra 

6.0 

19  25 

13  37 

153 

109 

90    5.8 

14  17.9 

842 

195 

0  40 

27 

30  Piacium  t 

4.6 

17  46 

U  22 

60 

110 

18  43.6 

12  19.4 

252 

302 

0  57 

Von.—Tbe  anglea  ot  position 
*  Whole  ooonltation  be 
t  Immersion  below  the 
t  Bmenion  below  the 

are  o 

low  t 

horii 

horin 

donted  tto\ 
be  borison 
too  of  Wai 
m  of  Waal 

m  the  norl 
ofWaahli 
ihlngtoa. 
iington. 

li  point 
igton. 

and  Tcrtexof  the 

moon'a  lia 

Bb,  towa 

Td  the  eaat 

OOCnLTATIONS,  1891. 


443 


1    OC0ULTATION8  VI8IE 

LE  AT  WASHING 

TON 

DURIJ 

G  THE  TEAR  1891. 

Tm  »rAi'i 

I 

l»M 

i 

IJilnflin 

Kmm. 

■an 

13  58 

rS 

aef 

1     4 

:«  PiKJam 

4.7 

- 1!)  33 

.94° 

90^3^3 

14    3,3 

39^ 

,Vfilf  JfOOiV. 

lu\j   Iti 

■  Libra 

S.I 

14  20 

6  49 

tao 

m 

15  39.6 

8     1.4 

206 

294 

1    19 

It) 

•a 
aip 

f  Siiiurii 
r'A,o.riit     M^( 
u'Tauri 

NEfF  MOON. 

3.7 

5JJ 
B.7 

IB  37 
17  lei 
33  17 

II  46 
9  13 
14  46 

196 
57 
133 

107 
179 

30  37.7 
18  18.1 
33  51,6 

19  46.9 
10  tl,7 
15  30,7 

236 
363 
187 

309 
309 
343 

1     1 
1     0 
035 

Aug.  tn 

!» 

as 

35  Caprioorai 
37  CiprioorDi  t 
/  PiJcium 
B.A.C.liMa 

N£tr  MOON 

6.3 
6.0 
6.1 
6.3 

ill  35 
1  31 

S3  39 
0    6 

II  36 
15  43 

13  84 
13  4!) 

131 
78 

100 
36 

190 
34 

130 
93 

99    R6 
9  27.3 

0  19.6 

1  8.4 

13  17« 
16  373 

14  14.4 
14  6IJ3 

186 
330 
185 
369 

176 
189 
309 
333 

0  43 
056 

0  61 

1  3 

H«pt.ll) 

m  Ophiuchi 

6.7 
3.7 

IH  10 
17  50 

6  61 
634 

4T 

107 
57 

19  27.4 
18  63.1 

8   a5 

7  35  J 

358 
315 

396 
313 

1    17 
1     3 

16 
16 

let 
aa 

1 

T'  Aquuii  t     mkU 
H  Aqnwii 
r  T«ori 

A'glT  MOON, 

5il 
4.1 
4.5 
3.3 

17  35 

18  64 

3  15 
a  58 

5  43 
7  II 
15    7 

67 
356 
95 
89 

116 
38 
137 
138 

18  96.5 

19  15.7 
4  88.4 
3  55.6 

6  433 

7  39.9 
16  90.7 
l&94Ji 

251 
317 
331 
296 

206 
358 
336 
348 

1     1 
033 
1    14 

0  68 

Oct      5 

10 
la 

o*Libr-                  '  3.9 

B.A.C.6666       .5.8 

:to  Caprioami            6.3 

:t7  Capricorni             6.U 

17    7 
33    7 
30  36 
1  27 

4  10 
850 
7  tl 
19    9 

119 
165 
54 
18 

88 
133 

64 
334 

18  97.0 

SiarO'.l 

91  64.8 

9  10.7 

6  30.1 
•ouib  at 

8  9!i.e 

13  45.0 

391 

349 
limb. 
348 
343 

1  30 

1   19 
0  43 

19 

Mi  Twri                  1  6.0 
103  Taori                     6.0 

NBir  MOON. 

fifiS 
C    3 

16  68 
10    G 

169 
GO 

105 
107 

6  69JS 
1     0.3 

17  6.6 
II  3.9 

173 
370 

117 
330 

0    7 
0  68 

Nov.  M 
IS 
17 

c  Ari«tU                 6Ji 
13  Tauri                   1  6.7 
139  Taori                 i  M 

NEW  MOON. 

7S6 
4    3 
10  91 

16  49 
19  93 
Itj  33 

Gl 

333 
95 

357 
318 
36 

S  30.0 
SUrO-* 
II   I&.6 

16  43,5 
oorlh  of 
19  373 

869 
319 

816 
limb. 
956 

0  55 
0  56 

D«c.    7 

J             ^ 

r>  Aquarii      awit 
r'Aquarii 

14  CtTii 

15  Cali 

63 
4.1 
6.0 
63 

1  sa 

3  31 

4  43 
633 

833 
9  15 
II  98 

n  7 

147 
93 

341 
74 

IIJ 
60 

393 
34 

SUrO'.a 

3  11.7 

4  566 
6  17.4 

aoutli  of 

10  53 

11  43.4 
13    3.0 

5i 

314 
339 

limb. 
159 
966 
178 

0  51 

0  14  ! 
050 

;       10 

1            13 

1          >3 
1          1^ 

,,  Piacium 
56  Tauri 
.'Taori 
.•Taort 
lis  Tauri 

6.0 
6.0 
4.7 
6J 
5.7 

563 
738 
9  46 
0  47 
11   15 

13  35 
13  58 

16  l.=i 
K  16 

17  40 

37 

167 
8U 

too 

67 

347 
111 
35 
45 
13 

6  47,!) 
SlarOMI 
10  43  3 

in  49.1 

13    6,0 

13  !ft),6 
■outh  ol 
17   19,4 
17  11.3 
)8  31,0 

369 
J'a 
366 
945 
393 

317 
limb, 
314 
193 
343 

055 

0  57 
0  55  1 
0  5t  < 

IT 
l» 

X  Canori 

B  A.C.3J3(j 
,  Uooia 
NEfT  MOON. 

5.7 
6J 
3.3 

633 
S  SO 
7  43 

13  36 
II  30 
13  48 

138 
77 
141 

180 
134 
189 

7  44.3 
6  34.7 
9    4.7 

13  57.9 
13  44.4 
15  10.9 

956 
311 
979 

378 

6 

999 

1  33 
1    14 
I  33 

Note. 

The  ancle*  of  m^tioa  ara  ooaBtod  tn, 
;  BBtiahai  balm*  tba  borluB  of  Waat 

"rwaahli 
LhlaatoD. 

J.  point 
jdon. 

a»d  T»Ui  of  tba  atMB'a  Itab.  I<nr. 

...|| 
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DOWNES'S  TABLE  GIVING 

VALUES 

OP  T. 

FOB  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCriON. 

•                                                      4 

k 

Lat.  7 

2o  j 

Uu  ti 

6o 

Lat.  60O 

Lat  540 

Ut  480  1  Lat.  420 

Lat.  360 

x' 

x' 

x' 

«' 

x' 

x' 

x' 

.62 

m 

.56 
to 

.50 
m 

.62 
ni 

.56 

m 

.50 

.62 

.56 
~in 

.50 

.62 

.56 

.50 

.62 

.56 

m 

.50 

.62 

.56 

m 

.50 
m 

.62 

m 

.56 
m 

.50 

li  m 

m 

m 

111 

m 

m 

m 

m 

m 

m 

m 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

6 

5 

6 

7 

20 

3 

3 

4 

4 

5 

5 

5 

6 

7 

6 

7 

9 

8 

9 

11 

9 

10 

12 

11 

12 

14 

30 

5 

5 

6 

6 

7 

8 

8 

9 

11 

10 

11 

13 

12 

13 

16 

14 

16 

18 

16 

18 

22 

40 

6 

7 

8 

8 

9 

11 

11 

12 

14 

13 

15 

17 

16 

18 

21 

18 

21 

24 

21 

24 

29 

60 

7 

8 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

22 

26 

22 

26 

30 

26 

30 

36 

1   0 

9 

10 

11 

12 

14 

16 

16 

18 

21 

19 

22 

S6 

23 

26 

31 

26 

31 

36 

30 

35 

42 

10 

10 

12 

13 

14 

16 

18 

18 

21 

24 

22 

26 

30 

26 

30 

36 

31 

35 

42 

35 

40  48 

20 

12 

13 

15 

16 

18 

21 

21 

23 

27 

25 

29 

34 

30 

34 

40 

35 

40 

47 

39 

45  54 

30 

13 

15 

17 

18 

20 

23 

23 

26 

30 

28 

:i2 

37 

33 

38 

45 

39 

44 

52 

43 

50  59 

40 

14 

16 

18 

20 

22 

25 

25 

29 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54  64 

50 

16 

18 

20 

21 

24 

28 

27 

31 

36 

34 

-38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68 

2   0 

17 

19 

22 

23 

26 

30 

29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

10 

18 

20 

23 

25 

28 

32 

31 

36 

41 

38 

43 

50 

45 

51 

59 

51 

59 

68 

57 

66 

76 

20 

19 

22 

24 

26 

30 

34 

33 

38 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

60 

69 

W) 

30 

20 

23 

26 

28 

31 

36 

35 

40 

45 

42 

48 

55 

50 

56 

65 

57 

64 

74 

63 

72  83  1 

40 

21 

24 

27 

29 

33 

37 

37 

42 

47 

44 

50 

58 

52 

59 

68 

59 

67 

77 

65 

74 

86 

50 

22 

25 

28 

-30 

34 

39 

38 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

3   0 

23 

26 

30 

31 

35 

40 

40 

45 

51 

48 

54 

62 

56 

63 

72 

63 

71 

81 

70 

79 

90 

10 

24 

27 

31 

33 

36 

42 

41 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

92 

20 

25 
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DOWNES'S  TABLE  GIVING  VALUES  OP  r. 

FOB  coMPurmo  the  tdie  Am)  hous-angle  of  APPABEirr  conjunction. 


Lat.  30O 
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DISK  OF  MERCURY,  1891. 


FOR  WASHINGTON  MEAN  NOON. 


Date 


Jan. 


Feb. 


June 


1 

6 

11 

16 

21 

26 
31 
5 
10 
15 


20 

25 

Mar.     2 

7 

12 

17 

22 

27 

Apr.      1 

6 

11 
16 
21 
26 
May      1 

6 
U 
16 
21 

26 


:u 

5 

10 
15 
20 

25 
30 


0.51H 
0.131 
0.020 
0.041 
0.190 

0.358 
0.497 
0.603 
0.685 
0.745 

0.796 
0.840 
0.879 
0.915 
0.950 

0.979 
0.998 
0.989 
0.931 
0.608 

0.637 
0.458 
0.297 
0.168 
0.068 

0.011 
0.002 
0.038 
0.105 
0.188 

0.279 
0.376 
0.477 
0.593 
0.715 

0.842 
0.946 


99.4 
129.6 
163.9 
156.8 
128.4 

106.6 
90.3 
78.1 
68.3 
60.6 

53.7 
47.2 
40.7 
33.9 
26.0 

16.5 
5.5 
12.0 
30.5 
52.0 

74.1 

94.8 

113.9 

131.7 

149.8 


0 


348.9 
343.4 
320.9 
198.6 
184.8 

180.3 
176.5 
172.8 
168.8 
165.1 

161.2 
157.5 
153.7 
150.1 
145.9 

139.5 
109.0 
347.8 
337.1 
335.1 

335.2 
335.8 
336.4 
336.5 
336.2 


167.8 

336.5 

174.2 

148.8 

157.5 

151.9  ' 

142.2 

152.5 

128.6 

153.5 

1163 

154.9 

104.4 

156.9 

92.6 

159.6 

79.3 

163.2 

64.5 

1^7.7 

47.8 

174.0 

26.9 

183.9 

58.4 

36.6 

4.8 

9.4 

32.2 

42.1 
41.3 
37.3 
33.5 
30.6 

28.9 
2a3 
2a8 
30.6 
34.0 

39.5 
47.4 
57.5 
66.8 
70.0 

63.9 
52.0 

3ao 

24.2 
10.9 

2.0 

0.4 

6.2 

14.9 

22.9 

29.1 
34.4 
39.4 
46.0 
63.7 

62.1 
67.5 


Date. 


July  5 
10 
15 
20 
25 

30 
Aug.      4 

14 
19 

24 

29 

Sept.      3 

8 

13 


Oot. 


Deo. 


18 

23 

28 

3 

8 


13 
18 
23 
28 
Not.      2 

7 
12 
17 
22 
27 


2 

7 

12 

17 


27 


0.996 
0.985 
0.936 

0.872 
0.807 

0.743 
0.681 
0.618 
0.549 
0.471 

0.380 
0.274 
0.149 
0.050 
0.007 

0.076 
0.261 
0.494 
0.706 
0.852 

0.996 
0.978 
0.996 
1.000 
0.996 

0.966 
0.970 
0.949 
0.919 
0.877 

0.814 
0.720 
0.578 
0.379 
0.152 

0.011 
0.064 


7% 
14.0 
29.3 
41.9 
52.2 

60.9 
68.7 
76  4 
84.9 
93.3 

103.9 
116.9 
134.7 
154.2 

170.6 

i4ao 

118.6 
90.7 
65.8 
45.2 

29.3 

16.9 

7.3 

1.6 

7.6 

13.8 
19.8 
26.1 
33.0 
41.1 

51.1 

63.9 

81.0 

104.0 

134.1 

167.9 
160.7 


2ia6 

347.3 

2.6 

9.8 
14.8 

ia5 

21.5 
23.9 
26.0 
28.0 

30.1 
32.8 
37.7 
4a2 
130.3 

193.4 
202.4 
206.5 
209.3 
211.4 

218.9 
214.6 
2ia7 
384.3 
20.1 

20.0 
20.8 
17.8 
14.8 
11.3 

7.5 

3.7 

0.0 

:)56.4 

351.8 

319.6 
198.8 


65.9 
5a3 

49.S 
41.7 
36.5 

38.3 

31.6 
31.1 
31.0 
31.7 

31.7 
29.2 

80.7 
8.8 
1.4 

15.2 
44.9 

65.4 
67.7 
5a4 

47.2 
3a3 
82.1 

2ai 

85.8 

84.7 
84.8 
85.9 
2a4 

38.3 

38.2 
46.1 
54.0 
63.8 
31.6 

8.8 
14.5 


NOTATION. 


A,  the  ratio  of  the  illumiDated  portiou  of  the  apparent  disk  to  the  entire  apparent  dU  eon- 
sidered  as  the  superficies  of  a  circle. 

t,    the  aogle  between  the  sun  and  earth,  as  seen  from  the  planeL 

9,  the  anirle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

L,  the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
fiecond  of  arc,  nitiiated  at  distance  unity  from  the  sun,  and  illtuninated  by  the  latter  as 
the  mean  dink  of  the  planet  is  iliuniinated. 


OF  VENUS,  1891. 
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FOB  WASHINGTON  MEAN  NOON. 


Dftte. 

h 

i 

6 

L 

Date. 

k 

i 

6 

L 

Jan.      1 

• 

0.198 

i2r!i 

196.*! 

210.0 

July      5 

0.937 

29!l 

175.*5 

52.2 

6 

0.243 

120.9 

195.0 

21&3 

10 

0.945 

27.1 

178.6 

51.5 

11 

0.286 

115.4 

193.7 

217.6 

15 

0.952 

25.2 

181.8 

50.9 

16 

0.325 

110.5 

192.0 

211.7 

20 

0.960 

23.2 

lb5.2 

50.4 

21 

0.362 

106.0 

190.1 

202.7 

25 

0.966 

21.3 

188.5 

49.9 

26 

0.396 

102.0 

i8ai 

192.2 

30 

0.972 

19.3 

191.8 

49.5 

31 

0.428 

9a3 

185.9 

181.0 

Aug.      4 

0.977 

17.4 

195.2 

49.1 

Fob.      5 

0.458 

94.9 

183.6 

170.1 

9 

0.982 

15.4 

198.6 

48.7 

10 

0.485 

91.7 

181.2 

159.6 

14 

0.986 

13.5 

202.1 

4a4 

15 

0.512 

88.7 

17&8 

149.9 

19 

0.990 

11.6 

205.8 

48.2 

20 

0.535 

85.8 

176.3 

140.8 

24 

0.993 

9.7 

209.8 

48.0 

25 

0.560 

83.1 

173.8 

132.3 

29 

0.995 

7.8 

214.1 

47.8 

Mar.     2 

0.582 

80.5 

171.3 

124.6 

Sept.     3 

0.997 

6.0 

2SI0.3 

47.6 

7 

0.604 

7ao 

16a9 

117.6 

8 

0.999 

4.3 

230.4 

47.5 

12 

0.624 

75.6 

166.6 

111.2 

13 

0.999 

2.6 

250.2 

47.5 

17 

0.644 

73.3 

164.5 

105.3 

18 

1.000 

1.9 

294.4 

47.4 

22 

0.662 

71.1 

162.5 

99.8 

23 

1.000 

2.4 

338.8 

47.4 

27 

0.680 

6a9 

160.7 

95.1 

28 

0.999 

4.1 

35ai 

47.4 

Apr.      1 

0.608 

66.7 

150.1 

90.7 

Cot.       3 

0.998 

5.7 

6.2 

47.5 

6 

0.715 

64.6 

157.7 

86.6 

8 

0.996 

7.5 

10.8 

47.7 

11 

0.730 

62.5 

156.5 

82.8 

13 

0.994 

9.3 

13.3 

47.8 

16 

0.747 

60.4 

155.6 

79.5 

18 

0.991 

ILO 

14.4 

48.0 

21 

0.762 

58.4 

155.0 

76.4 

23 

0.968 

12.7 

14.9 

48.3 

26 

0.776 

66.4 

154.6 

73.5 

28 

0.984 

14.4 

14.8 

48.6 

May      1 

0.791 

54.4 

154.3 

70.9 

Nov.      8 

0.980 

16.1 

14.1 

48.9 

6 

0.805 

52.4 

154.4 

68.6 

7 

0.976 

17.8 

13.0 

49.2 

11 

0.818 

50.5 

154.9 

66.4 

12 

0.971 

19.5 

11.6 

49.7 

16 

0.831 

4a6 

155.5 

64.4 

17 

0.966 

21.2 

9.8 

50.2 

21 

0.843 

46.6 

156.4 

62.6 

22 

0.961 

22.8 

7.8 

50.7 

26 

0.836 

44.7 

157.6 

61.0 

37 

0.955 

24.5 

5.6 

51.3 

31 

0.867 

42.8 

159.0 

69.5 

Dae.       2 

0.949 

26.1 

3.3 

51.9 

June     5 

0.879 

40.8 

160.6 

5a2 

7 

0.943 

27,7 

0.8 

52.7 

10 

0.890 

38.8 

162.5 

57.0 

12 

0.936 

29.4 

368.3 

53.5 

15 

0.900 

36.9 

164.7 

55.8 

17 

0.928 

31.1 

355.8 

54.4 

20 

0.910 

34.9 

167.1 

54.7 

22 

0.921 

32.7 

353.4 

55.4 

25 

0.919 

33.0 

169.7 

69.8 

27 

0.912 

34.4 

351.0 

66.4 

30 

0.928 

31.1 

172.5 

53.0 

32 

0.904 

36.1 

34a8 

57.5 
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MARS,  1891. 


Mara  not  being  in  oppoaldon  daring  the  year  1891,  tite  nteUltM  iHlI  not  be  viriUe. 


APPARENT   DISK   OF   MAB8. 


January 

1, 

0.807 

January 

31, 

OMl 

March 

2, 

0J943 

April 

h 

OMt 

May 

h 

0.978 

May 

31, 

0.900 

June 

30, 

0J996 

July 

3ft 

1.000 

August 

29, 

0M6 

September 

38, 

0.969 

October 

38, 

0.976 

November 

27. 

0.969 

December 


27, 


0.948 


The  numbers  in  this  table  are  the  yersed  sines  of  the  fllimdiialed  dUk^  the  apparent  diametar 
of  the  planet  being  taken  as  unity. 


JXJPITER'8  SATELLITES,  1891. 


449 


AFPASSNT  OBBira  OF  THB  BATBLUTBB  OF  JUPITBB  Df  IBU, 
A8  SSFN  IN  AN  INVEBTINa  TELS800PB. 

(THM  VBBTWAL  SCALE  18  THREE  TIMES  THE  HORIZONTAL  ONE.) 


The  object  of  this  figure  b  to  fucilitatft  the  identification  of  the  satellites  in  eaeee  where 
the  diagrams  of  confit^iirations  do  not  sofBce  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  und  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  tlie  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter*s  satellites,  imges  45^ — 173,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicuited  above  the  diagrams.  The  lati- 
mdes  of  the  satellites  are  alwnys  consid'*red  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  nt  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  accorduig  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  to  wan  1  the  numeral.  Frequently,  nt  the  epoch  of  tlie  config- 
uration, one  or  mon;  satellites  will  bo  invisible,  being  projected  ou  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  |tage.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  lioth  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  firom  thai  for  which  the  diagram  is  con* 
structed,  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  iMMiition  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  intarval  on 
the  above  diagram  of  the  orbitSi  by  means  of  the  following  table  of  the  periods  i<^ 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITE& 


A  \  m       % 

L     1  18  9B  35.945 

IL     3  13  17  53.735 

nL     7  8  59  85.854 

Vr.         16  18  5  a938 


1.76080048 

3.55409416 

7.16638790 

16.75355941 
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WASHINQTON  MSAN  TIMES  OF  SUPESIOB  aSOOSNTSIC  CONJUNOTION. 


SATELLITE    I. 


Jan.        2 

4 
6 
7 
9 


11 
13 
lf«rah  10 
19 
14 


April 


15 
17 
19 
81 


84 
86 
88 
30 
31 


8 

4 
6 
6 
9 


11 
13 
16 
16 
18 


80 


85 

87 


May 


1 
8 

4 
6 


8 

9 

11 

13 


h    m 

9    4.8 

3  35.3 

5.8 

16  36.8 

11    6.6 


5  36.9 

0    7.8 

16  88.2 

10  58.6 

5  88.9 


83  53.8 

18  83.4 

18  53.7 

7  84.0 

1  54.3 


80  84.5 

14  54.6 

9  84.8 

3  55.1 

88  85.8 


16  55.3 

1185.4 

5  65.4 

0  85.3 

18  55.3 


13  852 

7  55.8 

8  85.0 
80  55.0 
15  84.7 


9  54.7 

4  84.3 

88  54.1 

17  83.7 

11  53.4 


6  83.0 

0  58.7 

19  88.8 

13  51.8 

8  8L2 


8  60.7 
81  80.0 
15  49.4 
10  18.6 


May 


Jniie 


July 


15 
16 
18 
80 


84 
85 
87 


31 


1 
3 
& 

7 
8 


10 
18 
14 
16 
17 


19 
21 
23 
24 
26 


28 

30 

1 

3 

6 


7 

9 

10 

18 

14 


16 
17 
19 
21 
23 


84 
86 

88 
30 


h    m 
4  47.8 
83  17.0 

17  46.1 

18  15.8 
6  44.3 


1  13.3 
19  42.3 
14  11.1 

8  40.0 

3  a7 


81  37.5 
16  6.1 
10  34.9 
5  3.3 
83  31.9 


18  0.8 
12  88.6 

6  56.8 
185.8 

19  53.4 


Aug. 


14 

8 

3 

21 

16 


10 
5 
23 
18 
12 


21.4 

49.4 
17.4 
45.4 

ia2 


41.0 

a7 

36.3 

4.0 

31.6 


6  59.0 

126.4 

19  53.7 

14  80.8 

8  4&0 


3 
21 

16 

10 

5 


15.8 
42.3 

9.1 
36.0 

2.8 


83  89.8 

17  56.5 

18  83.3 
6  49.9 


Sept. 


Oot. 


k  m 

1 

1  16.5 

8 

19  42.8 

4 

14  9.3 

6 

8  35.7 

8 

3  8.1 

9 

818a3 

U 

15  54.5 

13 

10  80.7 

15 

4  46.9 

16 

83  18.9 

18 

17  39.1 

80 

18  5.1 

88 

6  31.3 

84 

0  57.8 

85 

19  83.3 

87 

13  49.3 

89 

8  15.4 

31 

8  41.8 

1 

81  7.8 

3 

15  33.1 

5 

9  69.1 

^ 

4  85.1 

8 

22  51.1 

10 

17  17.1 

18 

11  43.0 

14 

6  9.0 

16 

0  35.0 

17 

19  1.1 

19 

13  27.4 

81 

7  53.5 

83 

8  19.8 

24 

20  46.1 

86 

15  12.4 

88 

9  3a7 

30 

4  5.1 

1 

22  31.5 

3 

16  58.2 

5 

11  84.7 

7 

5  51.4 

9 

0  lao 

10 

18  44.8 

18 

13  11.6 

14 

7  38.6 

16 

8  5.5 

Oot 


KOY. 


Deo. 


17 
19 
81 


84 


30 
1 
8 


4 
6 
8 
9 
11 


13 
15 
16 
18 
80 


84 
85 

87 


1 
8 
4 

6 

8 


9 
11 
13 
15 
17 


18 
80 
88 
84 
85 


97 
99 
31 


k    m 

80  32.6 

14  59.6 

9  26.9 

3  54.2 

82  81.6 


16  49.1 

11  16.6 

5  44.0 

0  11.8 

18  39.5 


13  7.4 

7  .15.2 

8  3.2 
80  31.2 

14  59.4 


9  87.5 

3  55.9 

88  84.8 

16  52.6 

11  81.1 


6  49.8 

0  ia4 

18  47.1 
13  15.9 

7  44.8 


8  13.7 
80  48.6 
15  11.6 

9  40.9 
4  10.0 


82  38.2 

17    a4 

11  37.6 

6    7.1 

0  3a5 


19  ao 

13  35.5 

8  ao 

8  34.6 
81    4.3 


16  34.8 

10  ao 

4  33.7 
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Wi 

MKAH  TIMBS  OF  8UPESI0B  GEOCENTRIC  CON JUNCHOir. 

J^Jii»af^iJK 

SATELLITE 

II 

• 

h    m 

h    m 

h    m 

h   m 

Jui. 

4 

8  38.0 

Maj      18 

5  33.6 

Jnly 

89 

9    7.1 

Oct 

15 

9  66.8 

7 

15  57.5 

15 

18  54.0 

Aug. 

1 

88  16.1 

18 

83    7.6 

11 

5  84.3 

19 

8  14.1 

5 

1184.7 

88 

18  19.0 

14 

18  50.1 

88 

81  33.6 

9 

0  38.8 

86 

1  31.0 

86 

10  58.7 

18 

13  40.6 

89 

14  43.6 

Muroh 

9 

4  87.8 

30 

0  11.4 

16 

8  4ao 

Not. 

8 

3  57.1 

18 

17  53.1 

Jqm       8 

13  89.6 

19 

15  65.8 

5 

17  10.8 

16 

7  19.1 

6 

8  47.3 

83 

5    8.0 

9 

6  85.6 

19 

80  44.1 

9 

16    4.5 

86 

18  as 

18 

19  40.7 

83 

10    9.7 

13 

5  81.8 

30 

7  15.3 

16 

8  56.6 

86 

83  34.4 

16 

18  37.4 

Sept 

2 

20  81.9 

19 

88  18.9 

90 

18  59.4 

80 

7  58.8 

6 

9  8a8 

83 

1130.8 

April 

3 

8  83.7 

83 

81    7.8 

9 

82  34.9 

87 

0  47.6 

6 

15  48w3 

87 

10  88.3 

13 

11  41.6 

30 

14    6.8 

10 

5  18.0 

30 

23  36.2 

17 

0  4a7 

Deo. 

4 

3  84.9 

13 

18  36.0 

July       4 

18  49.3 

20 

13  55.9 

• 

7 

16  44.7 

17 

7  69.8 

8 

8    8.3 

84 

3    3.6 

11 

6    4.5 

80 

81  28.5 

11 

15  14.5 

87 

16  11.4 
5  19.8 

14 

19  25.8 

84 

10  45.0 

15 

4  86.1 

Oct. 

1 

18 

8  45.9 

88 

0    7.6 

16 

17  37.1 

4 

18  8a3 

21 

22    7.7 

May 

1 

13  89.5 

88 

6  47.6 

8 

7  37.3 

85 

1189.5 

5 

8  51.3 

85 

19  57.6 

11 

80  46.9 

89 

0  68.8 

6 

16  18.6 

e 

(ATELL 

ITE 

III 

w 

h    m 

h    ■ 

h    m 

h   m 

Jan. 

5 

19  37.0 

May      15 

3  3&6 

Ang. 

1 

814a8 

Oot 

19 

10  35.4 

13 

0    6.4 

88 

7  48.9 

9 

1  11.7 

86 

14  11.7 

89 

11  66.3 

16 

4  31.9 

Not. 

8 

17  68.5 

March 

11 

18  15.8 

JniM       5 

15  59.5 

23 

7  sao 

9 

81  3a3 

18 

16  44.8 

18 

19  58.8 

30 

11    6.3 

17 

189.1 

25 

81  18.4 

19 

83  53.6 

Sept. 

6 

14  82.4 

84 

5  84.7 

April 

2 

I  39.4 

87 

3  43.8 

13 

17  9a7 

Deo. 

1 

9  84.7 

9 

6    5.4 

Joly       4 

7  89.8 

80 

80  55.8 

8 

13  89.0 

16 

losao 

11 

11  11.0 

88 

0  15.0 

15 

17  3a8 

23 

14  50.3 

16 

14  4a8 

Oet 

5 

3  37.6 

88 

8150.5 

30 

19    9.1 

85 

18  80.8 

18 

7    4.3 

30 

8    7.3 

May 

7 

83  85.1 

e 

(ATELL 

ITE 

IV 

• 

h    ■ 

h    m 

h    ■ 

h    ■ 

Jan. 

8 

19  83.8 

April    30 
Ifay      17 

20  13.1 

Jaly 

83 

13  25.5 

Oet. 

14 

14  81.9 

19 

16    9.7 

15  40.8 

Aug. 

9 

4  38.0 

31 

6  14.8 

June       3 

10  20.7 

25 

18  57.1 

Nov. 

16 

23  10.4 

March 

11 

7    2.8 

20 

4  2X3 

8<i»t 

11 

9    4.9 

Deo. 

3 

17    7.6 

28 

3  45.6 

July       C 

21  24.1 

27 

23  24.n 

20 

11  58.7 

April 

M 

0  12.4 

- 
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WASHnSTGTON  MBAST  TIME. 


JANUARY. 


d 

1 


3 


b    Q     8 

10  30 

11  22 

12  59 

13  42 

3  32 

623 
625 
7  14 
7  50 
755 

9  19 
10    7 
10  46 
10  54  55.4 
16  56 

2150 

23  36  37.9 

4  19  43.1 

5  9 
5  51 


7 
6  11 

1  4 
925 
522 

5  23  38.1 
23  40 
020 

2  0 
9  40 


I.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

III.  Tr. 

II.  Tr. 

lU.  8b. 

III.  Tr. 
n.  8h. 

I.  Oo. 

n.  Tr. 

m.  Sh. 

IL  Sh. 

I.  Eo. 

IV.  Oc. 

IV.  Oo. 

IV.  Eo. 

IV.  Eo. 

I.  Tr. 

I.  Sh. 


I. 

Tr. 

I. 

Sh. 

II. 

Oo. 

L 

Oo. 

U. 

Eo. 

L 

Eo. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

L 

Sh. 

In. 

In. 

Eg. 

Eg. 

In. 

In. 

In. 

Eg. 

In. 

DiB. 

Eg. 
Eg. 
Eg. 
Re. 
Dio. 

Re. 

Dia. 

Re. 

In. 

In. 

Eg. 
Eg. 
Du. 

DiB. 

Re. 

Re. 
In. 
Itf. 
Eg. 


"3      E    m    8~ 
ff   17  46 

19  48 

20  56 

21  8 

22  44 

23  52  19.3 

•  0    2  49.9 
0    4 

18  10 
18  49 

20  30 

21  9 

7  14  30 
15  26 

18  21    0.2 

18  41    3.3 

8  12  41 
13  18 
15  1 
15  38 

•  81 
9  12 
956 

10  26 

10  27 

11  43 

12  8 

12  49  42.4 

13  22 


III.  Oo. 

II.  Tr. 

I.  Oc. 

U.  Sh. 

n.  Tr. 

I.  Eo. 

in.  Eo. 

n.  Sh. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

n.  Oo. 

I.  Oo. 

I.  Eo. 

II.  Eo. 

I.  Tr. 

I.  Sh. 

I.  Tr. 

I.  Sh. 

m.  Tr. 

n.  Tr. 

I.  Oo. 

U.  Sh. 

m.  eh. 

m.  Tr. 

n.  Tr. 

I.  Eo. 

IL  Sh. 


Db. 

In. 

Die. 

In. 

Eg. 

Re. 
Re. 

Kg- 
In. 

In. 

Eg. 
Eg. 
Dio. 
Dis. 
Re. 

Re. 
In. 
In. 

Eg. 


In. 

In. 

Dia. 

In. 

In. 

Eg. 
Eg. 
Re. 

Bg. 


!• 


11 


h    m     8 
14    9 

7  11 

7  47 

932 
10    7 

366 
427 
433 

7  18  24.0 

8  0  43.1 

928 
950 
14  45 
142 
2  16 

4    3 

436 
23  15 
23  37 
23  57 


IS 


4.3 


23  43 
133 

1  47 
240 
4    3  4a5 

20  13 
20  44 


23    6 


m.  Sh.  Eg. 
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n.    Tr. 

iS. 

3   15    2 

IV.    Oc. 

Dis. 

2  41 

n.    Tr. 

Eg. 

18  87 

II.    Sh. 

In. 

16  42 

I.    Tr. 

In. 

520 

n.  •  Sh. 

Eg. 

dSi. 

18  44 

n.    Tr. 

Eg. 

18    3  . 

I.    Sh. 

In. 

10  28 

L^Oc 

21  16 

U.    Sh. 

^ 

19    1 

I.    Tr. 

Eg. 

14    3  34.6 

I.    Ec. 

Re. 

M     125 

L    Oo. 

19  13 

IV.    Oc. 

Ri. 

14     7  37 

I.*Tr. 

In. 

4  66  49.5 

I.    Ec 

Re. 

20  21 

I.    Sh. 

Eff. 
D& 

8  57 

I.  •  Sh. 

In. 

28  34 

I.   Tr. 

In. 

4     1  58 

II.    Oc. 

956 

I.»Tr. 

Eg. 

23  61 

L    Sh. 

In. 

4  17  28.0 

IV.    Ec. 

Dis. 

11  14 

I.  •  Sh. 

D&. 

M     053 

1.   Tr. 

Eg. 

7  23  37.2 

IV.  •  Ec 

Re. 

17  59 

II.    Oc. 

8    8 

I.    Sh. 

^ 

7  30    1.1 

II.'*  Ec. 

Re. 

23  26  46.4 

U.    Ec 

Re. 

10    3 

n.»Oc 

14    2 

I.    Oc. 

Dis. 

Iff     4  58 

I.    Oo. 

Dis. 

15  23  16.0 

n.    Eo. 

Re 

17  39    2.7 

I.    Ec. 

Re 

8  32  25.5 

I.«Ec 

Re. 

19  65 

I.    Oc 

Dis. 

21  44 

UI.    Tr. 

In. 

15  54 

III.    Oo. 

Die 

28  85  39.6 

I.    Ec 

Re. 

ft     1  12 

HI.    Tr. 

Eg. 

19  22 

HI.    Oc. 

Re 

98   10  17 

ITT.  •  Tr. 

In. 

3  18 

III.    Sh. 

In. 

21  26  21.0 

m.    Ec, 

Dis. 

13  44 

TIT.    Tr. 

Eg. 

6  33 

III.  •  Sh. 

Eg. 

1«     0  28  51.6 

in.  Ec. 

Re. 

15  87 

TIT.    Sh. 

In. 

11  11 

I.  •  Tr. 

In. 

2    6 

I.    Tr. 

In. 

17    4 

I.    Tr. 

In. 

12  32 

I.    Sh. 

In. 

326 

I.    Sh. 

In. 

18  80 

I.    Sh. 

In. 

13  30 

I.    Tr. 

Eg. 

4  25 

I.   Tr. 

Eg. 

18  38 

in.   Sh. 

Eg. 

14  50 

I.    Sh. 

Eg. 

543 

I.  •  Sh. 

Eg. 

19  83 

I.   Tr. 

Eg. 

21    9 

II.    Tr. 

1£. 

13    9 

n.    Tr. 

J£. 

20  37 

I.    Sh. 

Eg. 

23  54 

n.    Sh. 

In. 

15  50 

II.    Sh. 

In. 

»y     5  13 

n.*Tr. 

Ii^ 

•     0    2 

II.    Tr. 

Eg. 

16    2 

U.    Tr. 

Eg. 

746 

II.  •  Sh. 

In. 

2  44 

n.    Sh. 

e|. 

Dw. 

18  39 

IT.    Sh. 

T&. 

8    6 

II. 'Tr. 

Eg. 

832 

I.  •  Oc. 

23  27 

I.    Oc 

10  35 

II.  •  Sh. 

^ 

12    8    0.1 

I.    Ec. 

Re. 

IT     3    1  19.4 

I.    Ec. 

Re. 

14  25 

L    Oc 

7     5  40 

I.  •  Tr. 

In. 

20  36 

I.    Tr. 

In. 

17  54  34.4 

L  Eo. 

Re 

7    1 

I.  •  Sh. 

In. 

21  55 

I.    Sh. 

In. 

88   1134 

L   Tr. 

In. 

7  59 

I.  •  Tr. 

Eg. 

22  55 

I.    Tr. 

Eg- 

12  48 

L   Sh. 

In. 

9  19 

I.  •  Sh. 

Eg. 
Dus. 

18     0  12 

I.    Sh. 

dSu 

13  53 

L   Tr. 

Eg. 

15  18 

II.    Oc. 

7  19 

II.  •  Oo. 

15    5 

I.    8hv 

Eg. 

20  49    3.0 

II.    Ec. 

Re. 

12  45  23.5 

II.    Eo. 

Re. 

8127 

IV.    IV. 

iS 

8     3    1 

I.    Oc. 

Dis. 

17  57 

I.    Oo. 

Dis. 

83  26 

n.  Oc 

Die 

6  36  51.4 

I.»Ec. 

Re. 

21  30  10.6 

I.    Ec. 

Re. 

88     133 

IV.    Tr. 

Eg. 

11  45 

III.    Oo. 

Dis. 

lO     6    2 

ni.»Tr. 

•In. 

4  48  36.4 

II;    Ec 

& 

15  13 

TIL    Oc 

Re. 

930 

ITT.  •  Tr. 

Eg. 

855 

I.»Oc 

Die 

17  23    8.2 

HI.    Ec 

Dis. 

11  23 

ITT.    Sh. 

K 

925 

rv.*sh. 

In. 

20  26  45.0 

III.    Eo. 

Re. 

14  96 

in.  Sh. 

Eg. 

18  83  83.9 

I.   Eo. 

Re. 

•     0    9 

I.    Tr. 

In. 

15    5 

L    Tr. 

In. 

18  33 

IV.    Sh. 

Eg. 
Dte. 

1  30 

I.    Sh. 

Iq. 

16  24 

I.    Sh. 

In. 

38    084 

m.  Oc 

228 

I.    Tr. 

Eg. 

17  24 

I.    Tr. 

Eg. 

350 

III.    Oc 

Re 

3  47 

I.    Sh. 

Eg. 

18  41 

I.    Sh. 

Eg. 

6  31  84.0 

ITT.  •  Ec 

Die 

10  28 

II. 'Tr. 

In. 

M     230 

II.   Tr. 

I?. 

6    4 

I.»Tr. 

In. 

13  12 

II.    Sh. 

In. 

5    9 

II.  •  Sh. 

In. 

7  17 

I.  •  Sh. 

In. 

13  21 

U.    Tr. 

Eg. 

523 

11.  •  Tr. 

Eg. 

883 

I.»Tr. 

Eg. 

16    2 

II.    Sh. 

Eff. 
Dm. 

758 

II.  •  Sh. 

g£. 

8  31  38.4 

ni.  •  Ec 

^. 

21  30 

I.    Oo. 

955 

IV. -Oc 

984 

I.  •  Sh. 

Eg. 

10     1    5  46.2 

I.    Ec. 

Re. 

12  26 

I.    Oc 

Die 

18  36 

n.    Tr. 

I?! 

.      18  38 

I.    Tr. 

In. 

14    3 

IV.    Oc. 

Re. 

81    4 

IL    Sh. 

In. 

19  59 

I.    Sh. 

In. 

15  59    6.2 

I.    Ec. 

Re 

8188 

n.    Tr. 

Eg. 

20  57 

I.    Tr. 

Eg. 

22  38  31.9 

IV.    Ec. 

Die 

83  53 

11.    Sh. 

Eff. 
Die 

22  16 

I.    Sh. 

Eg. 
Dw. 

91     1  34    0.1 

IV.    Ec. 

Re. 

81     8  84 

I.    Oc. 

11     4  38 

II.    Oc. 

935 

I.^Tr. 

In. 

6  58  154) 

I.  •  Ec 

Re. 

10    7  38.3 

II.  •  Ec. 

Re. 

Nore^oln.  deootae  iogreM;  Sg.,  egreu;  Dia.,  diuppearsnce ;  Be.,  reftppearsDoei  Sc,  eclipee 

Oe  denotm  oooalteiion ;  Tr..  tnuiait  of  Lbe  Mtollite ;  Sh..  tnnslt  of  the  shadow :  *  Visible  at  WiwlUiigtoe 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

Pham$  of  the  EtHptit  of  the  SaUOiiei  for  an  hwaiing  Tdeacope. 

1. 

1 

1 

1 

r^ 

1  •' 

] 

r^  A 

'"■  ky  '  '• 

1 
II. 

r^ 

1  • 

] 

v^ 

\y       •  • 

Cm^igwraiwns  ai  &"  aO^  far  an  hwerting  Teiueope. 

D«y. 

Wart. 

XMt. 

I 

•4                                             -30         "1         •« 

2     O*^ 

•4             1-            O                        "3 

3 

•2          -4       O           I*                    3- 

4 

•I 

c 
c 

)    -2     -4    3- 

5 

3- 

)       I-         2-              H 

6 

3-                 2-         -lO                                                  -4                              1 

7   lOl' 

•3                -2           O                                                              -4 

8 

•3     O  '1             -2                                         4- 

9  1 

r        O    «•           '3                          4- 

10 

2-                     O            -1                     -34- 

11    1 

I-             O                 ^  3- 

'^m 

12   1 

•    }:  o       1-     2- 

13 

;»     O 

14   1 

4-            -3             '2               Ol* 

15   1 

4- 

•3           O               -2 

*!• 

16  1 

4- 

I-     O        8-     -3 

17 

•4 

2-                    O         •!                       '3 

18   1 

•4                              I-          '20                         3* 

19   |03- 

•4                          O           !•      «• 

20  1 

3-          1    ,:•  o 

21 

•3             -2                  O     !•         '4 

22  1 

•3              MO            •«                       •< 

23  lOl* 

O         '32-                                         -4 

24   1 

2'                  O      •!                         '3                            -4 

25  1 

!•  -2    O                             3-                             4- 

26  ) 

O   3-      -1        -2                          4- 

27  lOa- 

3-        '1 

c 

c 
c 

c 

)                                  4- 

28 
29  1 

3-               "2 

•3           4"l 

)         1-4- 

30     Ol- 

4- 

)    -8         2- 

-    31    1 

4-                               2-               O  •!                          '3 

1 

^ei 


^  ■?" 


""  -^  ai  B, 


"3      2 


I  I  lll||lt| 

I     I 


5  t 


■PH  91—30—10 


SATELLITES  OF  SATURN,  1891. 


475 


WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATION,  ETC. 

In  tlie  diaifnun  on  the  preceding  page,  the  points  of  the  orbits  marked  ''o 

^  are  those  of 

the  eastern  elongation,  ns  seen 

in  an  inverting  telescope.    The  apparent  positions  of  a  satellite  . 

at  any  time  may  be  mniked  on 

the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed 

since  the  last  east  elongation.    The  times  of  these  elongations 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  eitcb 

elongation :  the  time  of  every  elongntion  visible  at  Washington  is  therefore  giv- 

n.    The  times    ; 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

EL,    East  Elongation, 

« 

L,    Inferior  Conjunction, 

W.,    West  Elongation, 

S^    Superior  ConjunctioD. 

MIMAS. 

Greofeif  EhngatUmM  FitibU  ok  WcMngUnu 

• 

d    h 

d    h 

d    h 

d     h 

d     h 

d     h 

Jan.    1  15.3  W. 

Jan.  29  10.5  £. 

Mar.  1  12.9  E. 

Mar.  27  10.9  W. 

Apr.  28  11.9  W. 

Not.  24  16.5  W. 

2  13.9  W. 

30    9.1  E. 

2  11.5  E. 

28    9.5  W. 

29  10.6  W. 

25  15.1  W. 

3  12.5  W. 

Feb.  3  14.9  W. 

3  10.1  E. 

29  aiw. 

30    9.2  W. 

Deo.   1  18.1  £. 

4  11.1  W. 

4  13.5  W. 

4    8.8  E. 

Apr.   1  15.3  £. 

May  6  12.2  E. 

2  16.8  E. 

8  16.9  £. 

5  12.1  W. 

8  14.5  W. 

2  13.9  £. 

7  10.8  £. 

3  15.4  E. 

9  15.5  E. 

6  10.8  W, 

9  13.2  W. 

3  12.5  E. 

8    9.4  E. 

4  14.0  E. 

10  14.1  £. 

11  15.2  E. 

10  11.8  W. 

4  11.2  E. 

9    8.0  E. 

10  17.0  W.  : 

11  12.8  £. 

12  13.8  E. 

11  10.4  W. 

5    9.8  E. 

15  11.1  W. 

11  15.6  W.  . 

12  11.4  E. 

13  12.4  £. 

12    9.0  W. 

9  15.6  W. 

16    9.7  W. 

12  14.3  W. 

13  10.0  E. 

14  11.0  £. 

13    7.6  W. 

10  14.2  W. 

17    8.3  W. 

13  12.8  W. 

16  17.2  W. 

15    9.6  £. 

16  14.8  E. 

11  12.8  W. 

24    9.9  £. 

18  17.3  E. 

17  15.8  W. 

16    8.3  E. 

17  13.4  £. 

12  11.4  W. 

25    8.6  E. 

19  15.9  £. 

18  14.4  W. 

20  14.0  W. 

18  12.0  E. 

13  10.0  W. 

Jane  1  10.2  W. 

20  14.5  E. 

19  13.0  W. 

21  12.6  W. 

19  10.7  E. 

14    8.7  W. 

2    a8W. 

21  13.1  £. 

20  11.6  W. 

22  11.3  W. 

20    9.3  E. 

18  14.5  £. 

9  10.5  £. 

25  17.5  W. 

21  10.2  W. 

23    9.9  W. 

21    7.9  £. 

19  13.1  E. 

10    9.1  E. 

26  16.1  W. 

26  14.6  E. 

24    a5W. 

24  15.  IW. 

20  11.7  £. 

Nov.  17  14.9  £. 

27  14.8  W. 

27  13.3  £. 

27  15.7  E. 

25  13.7  W. 

21  10.3  E. 

18  13.5  E. 

28  13.4  W. 

28  11.9  E. 

28  14.3  E. 

26  12.3  W. 

27  13.3  W. 

23  17.9  W. 

29  12.0W. 

ENCELADUa 

d     h 

d     h 

d     h 

d     h 

d     h 

1 
d     h 

Jan.    1    7.7  E. 

Jan.  15    0.5  E. 

Jan.  28  17.3  E. 

Feb.  11  10.2  E. 

Feb.  25    3.1  E. 

Mar.  10  19.9  £. 

2  16.5  E. 

16    9.4  E. 

30    2.2  E. 

12  19.1  £. 

26  11.9  E. 

12    4.8  E. 

4    1.4  £. 

17  18.3  E. 

31  11.1  E. 

14    4.0  E. 

27  20.8  E. 

13  13.7  E. 

5  10.3  E. 

19    3.2  E. 

Feb.    1  20.0  E. 

15  12.9  E. 

Mar.   1    5.7  E. 

14  22.6  E. 

6  19.2  £. 

20  12.0  E. 

3    4.9  £. 

16  21.8  E. 

2  14.6  E. 

16    7.5  £. 

8    4.1  £. 

21  20.9  E. 

4  13.8  £. 

18    6.7  E. 

3  23.5  £. 

17  ia3  £. 

9  12.9  £. 

23    5.8  E. 

5  22.7  E. 

19  15.5  E. 

5    8.4  E. 

19    1.2  E. 

10  21.8  E. 

24  14.7  E. 

7    7.6  E. 

21    0.4  E. 

6  17.3  E. 

20  10.1  E. 

IS    6.7  E. 

25  23.6  E. 

8  16.4  E. 

22    9.3  E. 

8    2.1  E. 

21  19.0  E. 

13  15.6  £. 

27    8.4  E. 

10    1.3  E. 

23  18.2  E. 

9  11.0  E. 

23    3.9  E. 

1 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATION. 

ENCELADUS— ( Concluded. } 

d    h 

d    h 

d    h 

d    h 

• 
d     h 

d      b 

Mar.  2A  12.8  E. 

Apr.  14    2.0  E. 

May    4  15.3  E. 

Nov.    1  13.1  E. 

Nov.  22    2.4  E. 

Deo.  12  15.6  £. 

25  21.6  E. 

15  10.9  E. 

6    0.2  E. 

2  22.0  E. 

23  11.3  E. 

14     0.5  £. 

27    6.5  E. 

16  19.8  E. 

7    9.1  E. 

4    6.8  E. 

24  20.1  E. 

15     9.4  E. 

28  15.4  E. 

18    4.7  E. 

8  l&O  E: 

5  15.7  E. 

26    5.0  E. 

16  18.3  E. 

30    0.3  E. 

19  13.6  E. 

10    2.8  E. 

7    0.6  E. 

27  13.9  E. 

18     3.2  £. 

31    9.2  E. 

20  22.5  E. 

11  11.7  E. 

8    9.5  E. 

28  22.8  E. 

19  12.1  B. 

Apr.     1  lai  E. 

22    7.4  E. 

12  20.6  E. 

9  ia4  E. 

30    7.7  E. 

20  21.0  £. 

3    3.0  E. 

23  16.2  E. 

14    5.5  E. 

11    3.3  E. 

Deo.    1  16.6  E. 

22    5.8  £. 

4  11.8  E. 

25    LIE. 

15  14.4  E. 

12  12.2  E. 

3    1.4  E. 

23  14.7  J3. 

5  20.7  E. 

26  10.0  £. 

16  23.3  E. 

13  21.0  E. 

4  10.3  E. 

24  23.6  E. 

7    5.6  £. 

27  18.9  E. 

18  aiE. 

15    5.9  E. 

5  19.2  E. 

26    a5£. 

8  14.5  E. 

29    3.8  E. 

19  17.0  E. 

16  14.8  E. 

7    4.1  E. 

27  17.4  E. 

9  23.4  E. 

30  12.7  E. 

21    1.9  E. 

17  23.7  E. 

8  13.0  E. 

29    2.3  E. 

11    a3E. 

May    1  21.5  E. 

22  10.8  E. 

19    8.6  E. 

9  21.9  E. 

30  11.1  £. 

12  17.2  E. 

3    6.4  E. 

23  19.7  E. 

20  17.5  E. 

11    a8E. 

31  20.0  £. 

TET 

UYB. 

d    h 

d    b 

d      h 

d    h  ^ 

d    h 

d     h 

Jan.     1  12.7  E. 

Feb.    8    6.6  E. 

Mar.  18    0.5  E. 

Apr.  24  18.5^. 

June   1  12.4  E. 

KoY.  26    1.4  £. 

3    9.9  E. 

10    3.9  E. 

19  21.8  E. 

26  15.8  E. 

3    9.7  E. 

f  27  22.7  £. 

5    7.2  E. 

12    1.2  E. 

21  19.1  E. 

28  13.1  E. 

5    7.0  E. 

29  20.0  £. 

7    4.5  E. 

13  22.5  E. 

23  16.4  E. 

30  10.4  E. 

7    4.3  E. 

Deo.    1  17.3  £. 

9    1.8  E. 

15  19.8  E. 

25  13.7  E. 

May    2    7.7  E. 

9    1.6  E. 

3  14.6  £. 

10  23.1  E. 

17  17.1  E. 

27  11.0  E. 

4    5.0  E. 

10  22.9  E. 

5  11.9  £. 

12  20.5  E. 

19  14.4  E. 

29    a3E. 

6    2.3  E. 

12  20.2  E. 

7    9.2  E. 

14  17.7  E. 

21  11.7  E. 

31    5.6  E. 

7  23.6  E. 

14  17.5  E. 

9    0.5  £. 

16  15.0  E. 

23    8.9  E. 

Apr.    2    2.9  E. 

.    9  20.9  E. 

16  14.8  E. 

11    3.8  £. 

18  12.3  E. 

25    6.3  E. 

4    0.2  E. 

11  ia2  E. 

18  12.1  E. 

13    1.1  £. 

20    9.6  E. 

27    3.6  E. 

5  21.5  E. 

13  15.4  E. 

20    9.4  £. 

14  22.4  £. 

22    6.9  E. 

Mar.   1    0.9  E. 

7  ia8  E. 

15  12.7  E. 

22    a7E. 

16  19.7  E. 

24    4.2  E. 

2  22.2  E. 

9  16.1  E. 

17  10.0  E. 

KoY.  10  22.9  £. 

18  17.0  E. 

26    1.5  E. 

4  19.5  E. 

11  13.4  E. 

19    7.3  E. 

12  20.2  E. 

20  14.3  £. 

27  22.8  £. 

6  16.8  E. 

13  10.7  E. 

21    4.6  E. 

14  17.5  E. 

22  11.6  £. 

29  20.1  E. 

8  14.1  E. 

15  aoE. 

23    1.9  E. 

16  14.8  £. 

24    8.9  £. 

31  17.4  E. 

10  11.4  E. 

17    5.3  E. 

24  23.2  E. 

18  12.1  E. 

26    6.3  £. 

Feb.     2  14.7  E. 

12    8.7  E. 

19    2.6  E. 

26  20.5  E. 

20    9.4  £. 

28    3.6  E. 

4  12.0  E. 

14    5.9  E. 

20  23.9  E. 

28  17.8  E. 

22    a7£. 

30    0.9  E. 

6    9.3  E. 

16    3.2  E. 

22  21.2  E. 

30  15.1  E. 

,  24    4.1  E. 

31  22.2  E. 

• 

DIO 

NE. 

d    h 

d    h 

d    h 

d     h 

d    h 

d    k 

Jan.     3    1.0  E. 

Feb.    4  20.9  E. 

Mar.    9  ia9  E. 

Apr.  11  12.8  E. 

May  14    a7£. 

Not.  90    a8£. 

6ia7E. 

7  14.6  E. 

12  10.5  £. 

14    6.4  E. 

17    2.3  E. 

Deo.    3    0.5  E. 

8  12.4  E. 

10    8.3  E. 

15    4.2  E. 

17    0.1  E. 

19  20.0  E. 

5  lai  £. 

11    6.0  E. 

13    1.9  E. 

17  21.8  E. 

19  17.7  E. 

22  13.7  £. 

8  11.8  £. 

13  23.7  E. 

15  19.6  E. 

20  15.5  E. 

22  11.4  E. 

25    7.3  £. 

11    5.6  E. 

16  17.3  E. 

18  13.2  E. 

23    9.1  E. 

25    5.1  E. 

28    1.0  £. 

13  23.2  E. 

19  11.0  E. 

21    6.9  E. 

26    2.8  E. 

27  22.7  E. 

30  ia6  £. 

16  16.8  E. 

22    4.6  E. 

24    0.6  E. 

28  20.5  E. 

30  16.4  E. 

Nov.  16  14.5  £. 

19  10.5  E. 

24  22.3  E. 

26  ia2  E. 

31  14.1  E. 

May    3  10.0  E. 

19  aiE. 

22    4.2  E. 

27  16.0  E. 

Mar.    1  11.9  E. 

Apr.    3    7.8  E. 

6    3.7  E. 

22    1.8  £. 

24  21.9  £. 

30    9.6  E. 

4    5.5  E. 

6    1.4  E. 

8  21.4  E. 

24  19.5  E. 

27  15.5  £. 

Feb.    2    3.3  E. 

6  23.2  E. 

8  19.1  E. 

11  15.0  E. 

27  13.1  £. 

30    9.2  £. 
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BUEA. 

TITAN. 

HYPERION. 

a      k 

d      h 

d      h 

d       h 

d       h 

d      h 

Jan.    4    13.8  £. 

Ap 

r.22  22.4  £. 

Jan.   1  12.5  £. 

Apr.  7    0.6  £. 

Jan.   4  17.8  W. 

May  12    0.4  WJI 

9     2.2  £. 

27    10.8  £. 

5    7.81. 

10  19.1 1. 

10    4.6  8. 

17  11.7  8. 

13    14.5  £. 

May    1   23.2  £. 

9    9.8  W. 

14  20.8  W. 

14  14.9  E. 

21  22.4  £. 

lb     2.9  E. 

6    11.5  E. 

13  13.4  8. 

19    O.IS. 

19  16.4  I. 

27    0.3  L 

22    15.2  E. 

la  23.9  £. 

17  11.8  £. 

22  22  4  E. 

25  23.7  W. 

June  2    8.9  W.  II 

27      3.6  £. 

15    12.3  E. 

21    6.71. 

26  16.9  I. 

31  10.1  8. 

7  20.4  8. 

31    16.0  £. 

20     0.7  £. 

25    8.6  W. 

30  ia7  W. 

Feb.  4  20  2  E. 

12    7.2  £. 

Feb.    5      4.3  E. 

24    13.0  £. 

29  12.0  S. 

May  4  22.0  8. 

9  21.4  I. 

17    9.21. 

9    16.7  £. 

29     1.4  £. 

Feb.  2  10.5  £. 

8  20.3  £. 

16    4.6  W. 

23  17.9  W. 

14      5.0  £. 

June  2    13.7  E. 

6    5.41. 

12  14.9  I. 

21  14.8  8. 

29    5.6  8. 

18    17.4  E. 

7     2.1  £. 

10    7.1  W. 

16  16.9  W. 

26    0.8  E. 

Jnly  3  16.5  £.    1 

23      5.8  £. 

11    14.5  £. 

14  10.3  8. 

20  20.5  8. 

Mar.  3    2.0  I. 

8  ia7  L 

27   laiE. 

16     2.8  £. 

18    a4£. 

24  ia9  £. 

9    9.1  W. 

Oct.  30    5.9  W. 

Mar.    4      6.5  £. 

20   15.2  E. 

22    2.81. 

28  13.8  I. 

14  19.3  8. 

Nov.  4  10.1  8. 

8    18.8  £. 

Nov.  16   21.0  E. 

26    4.4  W. 

June  1  15.8  W. 

19    5.3  E. 

8  19.9  £. 

13      7.2  £. 

21     9.6  E. 

Mar.  2    7.6  8. 

5  19.4  8. 

24    6.41. 

14    8.81. 

17    19.6  E. 

25   22.2  E. 

6    5.7  E. 

Dec.   2  20.6E. 

30  13.5  W. 

20  16.6  W. 

22      7.9  £. 

30    10.8  £. 

10    0.1 1. 

6  16.0  I. 

Apr.   5    0.0  8. 

25  17.6  8. 

26    20.3  E. 

Dec.   4    23.4  E.I 

14    1.7  W. 

10  lai  W. 

9  10.1  £. 

30    5.0  E. 

31      8.6  £. 

.9    12.0  E. 

18    5.0  8. 

14  21.7  3. 

14  11.4  I. 

Deo.  5  ia3  I.     1 

Apr.    4    21.0  £. 

14     0.6  £. 

22    3.1  £. 

18  20.0  E. 

20  ia4  W. 

12    0.3  W. 

9      9.4  £. 

18    13.2  E. 

25  21.5  I. 

22  15.1 1. 

26    5.4  8. 

17    1.3  8. 

13    21.7  E. 

23     1.8  E. 

29  23.1  W. 

26  17.0  W. 

30  15.6  E. 

21  13.1  E. 

18    lO.lE. 

27    14.4  £. 

Apr.   3    2.4  8. 

30  20.5  8. 

May  5  17.3  I. 

27    2.71. 

IAPETU8. 

d       h 

d     h         1 

d    k 

d    h 

d     h 

d     k 

Jan.  16      0.0  I. 

Mar.16   19.9  £. 

May  13  20.6  8. 

July  12  12.9  W. 

Oct.  22  15.2  8. 

Dec 21  17.6  W.  II 

Feb.    4      9.6  W. 

Apr.  4    18.01. 

June  3  18.6  £. 

Aug.  2    6.0  8. 

Nov.  12  15.4  £. 

24      9.2  8. 

23    15.5  W.| 

23    3.01. 

Oct.   1  21.0  W. 

Dec.   2    9.51. 

1 

THE  APPARENT  ELEMENTS  OF  SATUBN'S  BINGS. 

o 

h 

• 

P 

{ 

V 

a 

.' 

In< 

^lination  of 

The  Elevation 

TheElevatloD 

Barth'a  LoogUnde  ften  Satan 

GrMinwioh 
Me«n 
Noon. 

Oator 

Oater 
Minor 
Axia. 

] 

Ifortliom 

oftheEartli 

of  theSnn 

eoimted  on  Plane  of  Bing 

» 

pmi-Minor 

above  the 

ahovethe 

fhMBtheKlDff'aAa- 

As 

of 
tt 

iatoCinsle 
Deolination 
om  XTortli 
to  Kart. 

Plane  of  the 
Blag. 

Plane  of  the 
Ring. 

oending 

Node  on 

Xqnator. 

1      Kflllptie. 

M 

n 

o 

0        1 

0         1 

o          $ 

o      » 

Jan.       0 

42.07 

1.58 

—   6  10.7 

—    2    9.0 

—    4  42.2 

222  39.7 

180  ao 

SO 

43.40 

1.86 

—   5  12.9 

—    2  27.7 

—    4  23.6 

222  15.3 

179  44.7 

Feb.      9 

44.39 

2.36 

—    5  18.0 

—    3    3.2 

—    4    4.9 

221  17.9 

178  47.4 

liar.      1 

44.82 

2.97 

—   5  24.8 

—    3  4a2 

—    3  46.3 

219  59.1 

177  28.7 

21 

44.58 

3.54 

-.   5  31.8 

—    4  33.1 

—    3  27.7 

218  36.4 

176   ai 

Apr.     10 

43.76 

3.93 

^  5  38.0 

—    5    9.0 

—    3    9.1 

217  20.5 

174  50.3 

30 

42.51 

4.05 

—   5  41.5 

—    5  2a2 

—    2  50.5 

216  37.3 

174    7.1 

May    20 

41.07 

3.90 

—   5  41.2 

—    5  26.4 

—    2  31.8 

216  40.9 

174  10.8 

June     9 

39.63 

3.53 

—   5  38.6 

—    5    6.8 

—    2  13.2 

217  11.4 

174  41.4 

29 

38.34 

3.00 

—   5  33.3 

—    4  29.7 

—    1  54.6 

218  15.2 

175  45.3 

July    19 

37.29 

2.37 

—   5  25.6 

—    3  3a5 

—    1  35.9 

219  46.3 

177  16.4 

Anff.      8 

36.54 

1.67 

—   6  16.0 

—    2  37.2 

—    1  17.3 

221  3ao 

179   a3 

28 

36.10 

0.94 

—   5    4.9 

—    1  29.5 

-  osae 

223  43.4 

181  13.7 

Sept.    17 

36.00 

0.20 

-   4  52.9 

—    0  19.6 

—    0  40.2 

225  55.3 

183  25.7 

Oct.       7 

36.23 

0.51 

--  4  40.8 

+    0  4a4 

—    0  21.7 

228    a2 

185  36.7 

27 

36.80 

1.18 

—   4  29.2 

+    1  50.2 

—    0    3.2 

230   a3 

187  38.9 

Nov.     16 

37.70 

1.77 

-  4  ia9 

+    2  41.6 

4-    0  15.3 

831  53.7 

189  24.3 

Dec.      6 

38.87 

2.24 

-   4  11.0 

+    3  1&4 

4-    0  33.8 

233  14.1 

190  44.8  1 

26 

40.25 

2.54 

-    4    6.3 

+    3  37.4 

-h    0  52.3 

234    2.2 

191  33.0 

31 

40.61 

2.58 

-   4    5.6 

+    3391 

+    0  56.9 

234    a4 

191  39.3 

The  factor  to  be 

mnltiplied  bi 

J  6  and  h  to  obtain  the  axw  of — 

The  ini 

ler  ellipse  of  the  outer  ring    =  0.8801            log  factor  =  9.9445 

The  oal 

^r  ellipse  of  the  inner  rinff    =  0.8599           log  factor  =  9.9344 

The  inn 

ler  ellipse  of 

the  ianer  ring    =  0.6650           log  factor  =-  9.8228 

The  inn 

ler  ell^se  of  the  duskv  ring  —  0.5486            log  factor  =  9.7392 

VOTB.<>Tb«  IMj 

Kntire  aiipi  of  1  indicate*  that  the  riaible  Burlk<*v  of  thft  ring  in  the  iiouthern 

one. 
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SATELLITES  OF  URANUS,  1891, 


• 

Date.    Position  App.  Diituioes. 
Angle.    Ariel.  XJmbrieL 

( 

# 

^  \          \      \         Date.   Position  App.I>ittaD6ea. 
\    \           \       \                      Ani^.  Tftania.  Oberonu 

Jan.  17,    9!7      14.3      195) 

1 

Q)        \    i          \      \    Jan.  17,     9?7     3238       43J    1 

Apr.  17,  10.3      15.1      21.1         \      \         \    \ 

. 

Apr.  17,    10.3     34.5       46.2 

Jaly  17,  10i>      14.4      20.0         \      \         \   \ 

tl 

/ 

July  17,    10.9     32.8      43.9 

• 

■ 

APPARENT  ORBITS  OF  THE  8A 

AS  SEEN  IN  AN  INV 

V 

TELLITES  OF  XTRAJ^VH  IN  18W, 
EBTING  TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

1                  ARIEL. 

UMBRIEL. 

TITANIA. 

OBEBON. 

North. 

South. 

North. 

Sonth. 

North. 

Sonth. 

North  and  Sooth. 

a    h 

Jan.   19    8.4 

26  21.9 

Feb.    3  11.3 

11    0.8 

18  14.2 

d     h 

Jan.  23    3.1 

30  16.6 

Feb.    7    6.1 

14  19.5 

22    9.0 

d     h 

Jan.  17  15.2 

25  22.1 

Feb.     3    6.0 

11  11.9 

19  18.9 

d     li 

Jan.   19  16.9 

27  ?3.8 

Feb.     5    6.8 

13  13.7 

21  20.6 

d    h 

Jan.   12  16.8 

21    9.8 

30    2.7 

Feb.     7  19.7 

16  12.6 

d     h 
Jan.   17    1.3 

25  ia2 

Feb.     3  11.2 
12    4.1 
20  2L1' 

d     h 
Jan.  18    3.3  N. 

24  20.9  S. 

31  14.5  N. 
Feb.  7    &0   8. 

14    1.6  N. 

26    3.7 
1  Mar.    5  17.2 
1            13    6.6 
1            20  20.1 

28    9.5 

Mar.     1  22.4 

9  11.9 

17    1.3 

24  14.8 

Apr.     1    4.3 

28    1.8 

Mar.    8    8.7 

16  15.7 

24  22.6 

Apr.     2    5.5 

Mar.    2    3.5 
10  10.4 
18  17.4 
27    0.2 

Apr.     4    7.2 

25    5.6 

Mar.    5  22.5 

14  15.5 

23    8.4 

Apr.     1    1.4 

Mar.     1  14.0 
10    7.0 
18  23.9 
27  16.9 

Apr.     5    9.8 

20  19.2  8. 
27  12.6  N. 
Mar.  6    6.3  8. 
12  23.9  N. 
19  17.5  8. 

Apr.     4  23.0 
12  12.4 
20    1.9 
27  15.4 

May     5    4.8 

8  17.7 

16    7.2 

23  20.6 

May     1  10.1 

8  23.5 

10  12.4 
18  19.4 
27    2.3 
May     5    9.2 
13  16.2 

12  14.1 
20  21.1 
29    4.0 
May     7  10.9 
15  17.9 

9  18.4 

18  11.4 

27    4.4 

May     5  21.3 

14  14.3 

14    2.8 
22  19.9 
May     1  12.8 
10    6.8 
18  22.7 

26  U.l  N. 

Apr.  2    4.7   8. 

8  22.3  N. 

15  15.8  a 

22    9.5  N. 

12  18.3 
20    7.7 
27  21.2 
June    4  10.7 
12    0.1 

16  13.0 
24    2.5 
31  15.9 
Jane    8    5.4 
15  18.8 

21  23.1 
30    6.1 
June    7  13.0 
15  19.9 
24    2.9 

24    0.8 

Jane    1    7.7 

9  14.7 

17  21.6 

26    4.5 

23    7.2 

Jane    1    0.1 

9  17.1 

18  10.0 

27    3.0 

27  15.7 

Jane    5    &6 

14    1.5 

22  ia5 

July     1  11.4 

29   8.0  a 
May   5  20.7  N. 
12  14.2   8. 
19    7.9  N. 
26    1.4   8. 

19  13.6 
27    3.0 
July     4  16.5 
12    6.0 
19  19.4 

23    8.3 
30  21.7 
July    8  11.2 
16    0.7 
23  14.1 

July    2    9.8 
10  16.7 
18  23.6 
27    6.6 

Aa^.    4  13.5 

Jaly     4  11.4 
12  18.4 
21    1.3 
29    8.2 

Au^.    6  15.1 

July    5  19.9 
14  12.8 
23    5.8 
31  22.7 

Aug.    9  15.7 

10    4.4 
18  21.3 
27  14.2 
Aug.    5    7.2 
14    O.l 

Jane  1  19.1  N. 

8  12.5  8. 

15    6.3  N. 

81  23.7  8. 

28  17.5  N. 

Period  of  Ariel, 
Period  of  Umbriel, 

5 

elong 
thep 

d     li                                                             d      h 
I    12.489                     Period  of  Titania,         8    16.942 
I      3.460                      Period  of  Oberon,        13    11.119 

NoTE.--For  Arid  only  every  third 
may  be  found  by  adding  moltiplee  of 

^tion  is  given,  and  for  XJmbriel  every  alternate  one.    The  intermediate  onea 
teriod  of  the  satellite. 

SATELLITE  OF  NEPTUNE,  1891, 
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JaD.    10, 
Not*   iM» 


839^ 
MM 


ULB 
17.0 


AFFARBNT  ORBIT  OF  THE  SATBLUTB  OB  mSPTUNB  IK  1891, 
AS  8BBK  IK  AN  INVBBTIKa  TBLB8C0PB. 


WASHINOTOK  MEAN  TIME  OF  GREATEST  ELONGATION. 

KoithlMt 

CkmthWM*. 

KortklMt 

South  W«rt. 

NortkSMt. 

Sooth  W«rt. 

d     h 

d     h 

d     h 

d     h 

d    h 

d     h 

Jan.      1  23.7 

Jan. 

4  22.3 

Aag. 

30  21.1 

Sept.     2  19.7 

Nov. 

3  12.6 

Not. 

6  11.1 

7  20.8 

10  19.3 

Sept. 

5  ia2 

8  16.7 

9    9.7 

12    8.2 

13  17.8 

16  16.3 

11  15.2 

14  13.7 

15    6,7 

18    5.2 

19  14.8 

22  ia4 

17  12.3 

20  10.8 

21    3.8 

24    2.3 

25  11.9 

28  10.4 

23    9.3 

26    7.8 

27    0.8 

29  23.3 

31    8.9 

Feb. 

3    7.5 

29    6.4 

Oct.      2    4.9 

Dec 

2  21.9 

Deo. 

5  20.4 

Feb.      6    6.0 

9    4.5 

Oct. 

5    3.4 

8    1.9 

8ia9 

11  17.4 

12    3.0 

15    1.6 

11    0.5 

13  23.0 

14  15.9 

17  14.5 

18    0.1 

20  22.6 

16  21.5 

19  20.0 

20  13.0 

23  11.5 

23  21.1 

26  19.6 

22  18.5 

25  17.1 

26  10.0 

29    8.6 

Mar.     1  ia2 

Mar. 

4  16.7 

28  15.6 

31  14.1 

Jan. 

1    7.1 

Jan. 

4    5.6 

The  above  times  are  tboee  of  each  paaoage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  throuf^  remembering  that  the  radius  sector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  S4  91k«045. 

In  the  above  diagnms,  the  central  drele  reprsianti  the  piaaeti  and  ia  on  the  same  seale  as 
the  orbfta. 
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PHENOMENA,  1891. 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d     h    m 

Jan.     2    8    7 

3  15  46 

4  2    5 

6  22    - 

7  1    8 

8  -    - 
8    5- 

10  7    3 

11  15  20 
13  0  23 
13  21  28 
17    5  34 

19  9  23 

20  22  - 
24  7  - 
27  16  23 

30  6    - 

31  11    - 
Feb.    4    2- 

5  0  26 

5  16  40 

6  12  30 

8  12  24 

9  16  47 

11  17  38 

12  21     - 

12  21  57 

13  3  32 

15  14  56 

19  21  47 

21  5    - 

22  5    - 

23  19  - 
27  16  54 

Mar.    3  22  12 

4  14  24 

6  11  18 

8    9  53 

8  19  32 

12    7  15 

12  15  13 

14  23    5 

20  4    9 

22  20  54 

23  7  50 

26  21    6 

27  7  36 
31    7  22 

Apr.    4  21  27 

5  2  24 
5    5  31 


6  Ql> 

6  9  D 

9 

9 
<$  «  D 

62[1> 

<J  SO 

6  il> 

5 


in  a 

Stationary, 
in  Perihelion. 


O         t 


§—3  20 


9  -h   4  19 

Greatest  brilliancy, 
in  Perihelion. 

5  -h    556 


Inferior. 
Greatest  Hel 


6V  1> 

g       Stationary. 

6hl> 


2[-h   359 

^4-    4  57 
.  Lat.N. 

tp—   0  48 
b—   3  15 


5 


Greatest  Hel.  Lat  N. 

S-   3   4 

Stationary. 

94-   527 

Greatest  elong.W.  25  40 

S  -h   3  46 

Vh-    4  12 

in  8 


4 


438 


<J^0 
9 

D  WO 

6  $1> 
6  5^ 

6Jllt 


Stationaiy. 

Greatest  elong.  W.  46  51 

V  —   0  59 

in  Aphelion. 


b—   3   4 

S-  249 

S—    126 


9  4-  5  as 

Jil+   424 

L-h   3    1 
t.  S. 


4-   325 
—    116 

enters  Y,  Spring  com. 

h-   3    5 


I 


Sujierior. 

in  S 
in  Q 


S-   241 


^       in  Perihelion. 

<J9D 94-   4  51 

6  1iT> 2^4-   4  34 


d     h     m 

Apr.    7    4  17 
9    6    6 

10  13  20 

11  9  45 

15  4  48 

18  15    - 

19  0  25 

19  1    - 

23    1  18 

27  23  18 

28  21  16 
30  12  15 

May    2  21  49 
4  20  S3 

7  17    5 

8  16    4 

8  21  28 

9  933 
9  10  37 
9    -    - 

12  16    5 

16  6  57 
18  21    7 

20  6  47 

21  16  - 
23  -  - 
23  4  24 
2711    - 

30  10  16 

31  18    3 
June  3  18    6 

4  3  31 

'    4  21    - 

5  8  12 

6  -    - 

7  0- 

7  6  28 

8  6  30 
12  16  36 

16  13  49 

17  15    - 

21  0  16 

22  3    - 

26  19  16 

27  6  28 
July    1  20  41 

2  17    5 

3  10    - 

3  17  54 
5    7  25 

5    8- 


6  92t 
6  ^  1> 

6V  }> 


9 

I 


0  13 
437 
144 
ISO 


^      Greatest  Hel.  LaL  N. 
^       Greatest  elong.  E.  20    1 

6hl> n—  3  1G 

*S0 


6  &T> 

6iv 

Q       Stationary. 
9       in  Aphelion. 


2  46 
217 


62ll>  ... 
<J  9<C   ..  . 

<J  5  }>  ... 
»      in  8 


2i 
9 


436 
254 
146 


<J  V  }> V^    140 

6  i  Q  Inferior. 

6  il> <y4-   0    1 

^      Transit  over  8un*8  disk. 

ll      Stationaiy. 

6hl> l2--  827 

b       in  Aphelion. 

6  Ql> S—  954 

^      Stationaiy. 

3      eclipsed,  invis.  at  Wash. 

9       Greatest  HeL  Lat  S. 

<J  V© 

62il> :K+  4  83 

<J93) 94-0  12 

<J  »  3) S-  223 

$       Greatest  elong.W.  24   2 

<J  W  3) V—    144 

Q      eclipsed,  invis.  at  Wash. 

U2tQ 


6  ii> 

§       Greatest  Mel 

6ni> 


—    129 


.Lat.  8. 


—  330 

—  2  57 


<J9V 9—  0  19 

O      enters  So,  Sumntier  com. 
6  9V ?4-  029 

6  2n> if  +  4  15 


inQ 

in  Peril 


§       in  Perihelion. 

<J  «}> V 

0      in  Aphelion. 


6  9  1> 

6^  1> 


Stationary. 


9 


—    152 


9   7 
152 


PHENOMENA,  1891. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h     m 
July    6    0  55 

6  J3  JO 

7  17    - 

10  4  23 

11  7    - 

12  4    2 

13  22    1 

18  11    - 

19  17    - 

24  2    - 

29  14  33 

30  0  12 

Aug.  2  20    4 

3  18  29 

4  15  25 
6    2    6 

6  J7  13 

10  6  47 

13  8    0 

14  21  23 

16    7    - 

20  7  17 

20  21     - 

21  14  56 

25  10    - 

26  6  35 
29  15    - 

Sept.    1    3    - 

1  12    1 

2  2  35 

3  6  18 

3  17  39 

4  5  31 

5  5    4 

6  15  38 

11  15    - 

11  21  16 

12  12  3 
12  20  30 
14    6  24 

16  12  39 

17  21  58 
20  22    - 

22  -    - 

22  14    - 

22  14  57 

23  6  25 

27  20    -I 

I 
2H     4     - 

29  11  *2«)' 

30  ♦;  2.") 


31 


6 
6 


6 
6 


S  !> <y  —   2  43 

§  O  Superior. 

21      Stationary. 

hl> h—   325 

5  ^ e+   041 

b      Greatest  Hel.  LaL  N. 

S  }> S—  250 

9       inft 


D 

6 
6 
6 

6 
6 


I 


so 


9  3)... 

S  !>.'•■ 
5  in  8 
8  3)  ... 


2t+  3S6 

V—  2  4 

9—  334 

i—  385 

S—  538 


6 
6 
6 


6 
6 

6 
a 

6 
6 
6 
6 


h  1> h—  3 16 

5  D 5—  233 

g  h 5—  336 

§       ill  Aphelion. 

\i      Greatest  eloiig.  E.  27  25 

21  J) }[+  344 

9       in  Perihelion. 

9  i 9+   0    1 

^      Greatest  Hel.  Lat.  N. 

tp  5 V—  222 

\i      Stationary. 

vo 


Sl> 

9  3> 9_  348 

h  T> h—  3  6 

5J) 5—  9  42 


|rj» 


6 
6 
6 

6 

6 


9       Greatest  Hel.  Lat  8. 

I  ]> §—  2 14 

Statiooary. 

9       Greatest  Hel.  Lat  N. 
y  O  Inferior. 

9  ^ 9—  032 

21  ]> 21-^  3  45 

9  OSiij>erior. 

y       Stationary. 

V^       Diwip|»enrnncoof  ring. 

U;  J) tj;  -«   2  40 

O      entrrtf  £^  Autumn  com. 

«       ill  8  . 

$       ill  IVrihHioii. 

g       (f  ri*ittrHt  rhuiK.  W.  17  53 
^       ill  Aplirlioii. 

<?  3> <?-    4    I 


d     h     m 

Sept30  14    4 

30  19  18 
Oct    2  13  52 

2  14  10 

4    0  43 
8    3  17 

12  10  17 

13  18  38 

16  13  32 

19  22  37 

24  18    - 

25  19  23 

27  927 

28  8  11 

29  2  20 
30 

31  10  28 
31  14  40 

Nov.    1    7    1 

2  224 

3  5  40 
7    0  23 

10  1  42 
10  19  39 

15  -    - 

16  8  13 
24  20  42 

26  23  44 

27  21  8 
29  10  - 
30 

Dec    1    4  55 

1  5    1 

2  8  31 
2    9    5 

4  21  55 

6  II    - 

7  10  42 

10  22    4 

11  3  46 

13  16  57 

14  16  50 
18  18    - 

20  5  20 


6 
6 
6 
6 


6 

6 

6 
6 
6 
6 

6 
6 
6 


5  3) B  —  ^31 

hl> h—   259 

^  h g—   012 

9  3> 9—236 


S  3> 

S       Greatest  Hel 


—   159 


^5 


.LatN. 


—   0  52 
-h   3  57 


9  5 9-H   021 

y;  D V—  249 

SO 

g§ g-h   010 


$  0  Superior. 

hl> h—   2  52 

D <y—  320 

Reappearance  of  ring. 


« 


6 
6 


§  3)  ..  . 
5      in  8 

«  3>  ... 
9  3)... 


§—149 


5—    127 
9—0  13 


2t      Stationary. 
9      in  8 

21J> 2[ 

\i      ill  Aphelion. 


4   » 


6 
6 
6 

6 

i 


3>      eclipsed,  visible  at  Wash. 

»3> V—   2  48 

>Z3> h—  2  40 

ii> <y~  2  3 


§~    140 


6 
6 
6 

6 
6 


6 

6 


21  6    -n 

21  10  4:3! 

22  8    2    ({ 

24  19  14 ' 

25  8  14  <J 
25  21  48.  <J 
28  4  45,  <J 
:K)  I  21    i 


3) 

O 

O      eclipsed,  in  vis.  at  Wash. 

y       Greatest  Hel.  Lat  8. 

8  3> 8-i-   030 

9  3) ?  -4-    1  54 

5  9 8  —  1  15 

8   A  Sagittarii .      Q  —    0  10 

2ll> 21-^  4  12 

8  Greatest  elong.  C  20  36 

9  in  Aphelion. 

V  3> V—   2  45 

^S   ••. i-^   029 

8       Stationary. 

O      enters  "VJ,  Winter  com. 

>Z3> >z—   2  21 

8       in  Perihelion. 

—    128 

25  i 

I 

6    6 


^  D 

8  O  inferior. 

8  ]> 


i=i 
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OBSERVATORIES. 


POSITIONS  OF  OBSEEVATOBIES. 

• 

■" 

( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

PlMe. 

Latitude. 

Bedaotlon 

to 

6eoc«ntrio 

Latitade. 

hog  p. 

LoDgitodc 
From  WaBhington.     Frc 

i 

mx  Oreenwich. 

, 

Abo 

Adelaide  . 
Albany     . 
Alfred  (N.  Y.) . 
Algier 

+  60*  26  56!8 
—  34  55  33.8 
+  42  39  49.5 
-f  42  15  19.8 
-f  86  45    2.7 

—  9  53.5 
+  10  47.6 

—  11  28.2 

—  11  27.2 

—  11     1.6 

9.998902 
9.999527 
9.999336 
9.999346 
9.999483 

h    m      8 

-  6  37  18.45 
- 14  22  32.34 

-  0  13  12.87 
+  0    2  55.00 

-  5  20  23.43 

+ 
+ 

h     m      • 

129    6.41 
9  14  20.30 

4  54  69.17 

5  11    7.04 
0  12  11.39 

-  Allegheny 
Altona 
Amherst  . 
Annapolis 
Ann  Arbor 

-f  40  27  41.6 
-f  53  32  45.3 
+  42  22  17.1 
+  38  58  53.5 
+  42  16  48.0 

—  U  21.6 

—  11    0.8 

—  11  27.5 

—  11  15.0 

—  11  27.3 

9.999391 
9.999063 
9.999343 
9.999428 
9.999346 

+  0  11  50.89 

-  5  47  58.39 

-  0  18    7.37 

-  0    2  15.60 
4   0  26  43.10 

+ 

+ 
+ 
+ 

5  20    2.93 
0  39  46.35 

4  50    4.67 

5  5  56.44 
5  34  55.14 

Arcetri    • 
Armagh  . 
Athens 
Beloit 
Berlin 

-f  43  45  14.4 
+  54  21   12.7 
+  37  58  20.0 
.+  42  30    9.0 
-f  52  30  16.7 

—  11  29.9 

—  10  54.9 

—  11    9.4 

—  1 1  27.8 

—  11    7.7 

9.999308 
9.999043 
9.999453 
9.999340 
9.999088 

-  5  53  15.15 

-  4  41  36.54 

-  6  43    7.74 
+  0  47  55.26 

-  6    1  46.95 

+ 
+ 

0  45^3.11 

0  26  35.5 

1  34  65.7 
5  56    7.30 
0  53  34.9] 

Berne 
Bethlehem 
Birr  Castle 
Bologna   . 
Bonn 

-f  46  57    8.7 
+  40  36  23.9 
+  53    5  47.0 
+  44  29  47.0 
-f  50  43  45.0 

U  29.2 

—  11  22.2 

—  11    3.9 

—  11  30.5 

—  11  17.3 

9.999227 
9.999388 
9.999074 
9.999289 
9.999132 

-  5  37  58.04 

-  0    6  40.19 

-  4  36  31.14 

-  5  53  36.64 

-  5  36  35.33 

+ 
+ 

0  29  46.0 
5    1  31.85 
0  31  40.9 
0  45  24.6 
0  28  23.29 

Bordeaux 
Botbkamp 
Breslau 
Brussels  . 
Cambridge  {Ef 

iglanc 

i) 

+  44  50  16.7 
+  54  12    9.6 
-f  51     6  56.5 
+  50  51  10.5 
+  52  12  51.6 

—  1 1  30.7 

—  10  56.0 

—  11  15.4 

—  11  16.8 

—  11    9.4 

9.999281 
9.999047 
9.999122 
9.999129 
9.999095 

-  5    6    6.60 

-  5  48  42.84 

-  6  16  20.75 

-  5  25  40.64 
5    8  34.79 

+ 

0    2    5.44 

0  40  30.8 

1  8    8.71 
0  17  28.6 
0    0  22.75 

» 

Cambridge  {Mass,)  . 
Cape  of  Good  Hope  . 
Chapultepec 
Charkow  . 
Chicago   . 

+  42  22  47.6 
-  33  56    3.4 
+  19  25  17.5 
+  50    0  10.2 
+  41  50     1.0 

—  1 1  27.6 
+  10  39.0 

—  7  12.0 

—  11  20.5 

—  11  26.2 

9.999343 
9.999550 
9.999841 
9.999160 
9.999357 

-  0  23  41.05 

-  6  22    6.78 
+   1  28  26.20 

-  7  33    6.74 
+  0  42  14.69 

+ 
+ 
+ 

4  44  30.99 

1  13  54.74 
6  36  38.24 

2  24  54.7 

5  50  26.73 

Christiania 
Cincinnati  {Ne\ 
'  Cincinnati  {Oh 
Clinton     . 
Coimbra  . 

\o  Obs,) 
I  Obs,) 

-f  59  54  43.7 
+  39    8  19.5 
+  39    6  26.5 
+  43    3  17.0 
+  40  12  25.8 

—  10    0.2 

—  11  15.8 

—  11  15.6 

—  11  28.9 

—  11  20.6 

9.998914 
9.999424 
9.999425 
9.999396 
9.999398 

-  5  51    5.89 
+  0  29  29.25 
+  0  29  47.01 

-  0    6  34.65 

-  4  34  37.54 

+ 
+ 
+ 
+ 

0  42  53.85 
5  37  41.29 
5  37  59.05 
5    1  37.39 
0  33  34.5 

'  Copenhagen 

Cordoba  . 
J  Cracow    . 
1  Dantzig    . 
,  Dorpat 

+  55  41  13.6 
-31  25  15.5 
+  50    3  50.0 
+  54  21  18.0 
+  58  22  47.4 

—  10  43.9 
+  10  13.5 

—  11  20.3 

—  10  54.9 

—  10  17.6 

9.099011 
9.999608 
9.999149 
9.999043 

-  5  58  30.96 

-  0  51  23.84 

-  6  28    2.41 

-  6  22  51.34 

-  6  55    6.54 

+ 

0  50  18.92 
4  16  48.2 

1  19  50.37 
1  14  39.3 

1  46  53.5 

Dresden  . 
Dublin 
1  Diisseldorf 
Dun  Echt 
Durham   . 

+  51     2  16.8 
+  53  23  13 
+  51  12  25 
+  67    9  36 
+  54  46     6.2 

"  11  15.8 

—  11    1.9 

—  11  15.0 

—  10  30.2 

—  10  51.6 

9.999124 
9.999066 
9.999120 
9.996977 
9.999033 

-  6    3    6.88 

-  4  42  50.04 

-  5  35  17.04 

-  4  58  32.04 

-  5    1  52.24 

+ 

+ 
+ 

0  54  54.84 
0  25  22 
0  27    5 
0    9  40.0 
0    6  19.8 

Edinburgh 
Florence . 

+  55  57  23.2 
+  43  46    4.1 

—  10  41.5 

—  11  29.9 

9.999005 
9.999306 

-  4  55  28.99 

-  5  53  13.54 

+ 

0  12  43.05 
0  45    1.5 

£PH  91—31—2 
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POSITIONS  OP  OBSERVATORIES. 

■ 

(North  Latitudes  and  West  Longitudt 

is  are  Considered  PosiHte.) 

B«duction 
to 

^Sp. 

Longltade 

¥1*06. 

Ooooentrio 

1 

Loiitada. 

Frou  WoohiDgtoii. 

nomGrMDwieh.   ! 

O          1           $t 

/             #/ 

h    m      • 

ll      ID         • 

Creneva 

+  46  11  56.8 

— 

11  30.1 

9.999246 

-  5  32  48.81 

— 

0  24  36.77 

Greorgetowo 

+  38  54  26.2 

— 

11  14.6 

9.999430 

+  0    0    6.20 

+ 

5    8  18.24 

Glasgow  (Missouri) 

+  39  13  45.6 

— 

11  16.2 

9.999422 

+   1    3    5.93 

+ 

6  11  17.97 

Glasgow  {Scotland)  . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

--  4  51     1.44 

+ 

0  17  10.6 

Gdttingen 

+  51  81  47.9 

— 

11  13.3 

9.999112 

—  5  47  58.28 

— 

0  39  46.24 

Gotha      . 

» 

+  50  56  37.5 

_ 

11  16.3 

9.999127 

-  5  51    2.57 

— 

0  42  50.53 

Greenwich 

t 

+  51  28  38.4 

.» 

II  13.6 

0.999113 

-  5    8  12.04 

0    0    0 

Hamburg 

1         < 

+  53  83    7.0 

«. 

11    0.6 

9.999062 

-  5  48    5.74 

— 

0  89  53.7 

Hanover  . 

>         ( 

+  43  42  15 

~i 

11  29.8 

<l.<lil«l.jU9 

-  0  19    4.13 

+ 

4  49    7.91 

Hastings-on-HudsoD 

+  40  59  25 

— 

11  23.6 

9.999376 

-  0  12  42.4 

+ 

4  55  29.64 

Haverford 

+  40    0  40.1 

^ 

11  19.8 

9.999402 

-.  0    6  59.34 

+ 

5    1  12.70 

Helsingfors  .     , 

+  60    9  43.3 

^. 

9  57.1 

9.99v)«Ml9 

-  6  48    1.20 

1  39  49.16 

Hudson    . 

+  41  14  42.6 

^ 

II  24.4 

9.999371 

+  0  17  32.12 

+ 

5  25  44.16 

Ipswich    • 
Karlsruhe 

+  52    0  33.0 

— 

II  II.O 

9.999100 

-  5  13    7.84 

— 

0    4  55.80 

+  49    0  29.6 

— 

II  24.2 

9.999175 

~  5  41  48.55 

— 

0  33  36.51 

Kasan 

+  55  47  24.2 

_ 

10  43.0 

9.999009 

-  8  24  40.94 

... 

3  16  28.9 

Kew 

+  51  28    6 

— 

II  1.3.6 

9.999114 

-  5    6  56.94 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

— 

10  55.0 

9.999043 

-  5  48  47.80 

— 

0  40  35.76 

Kiew 

+  60  27  ILl 

.— 

11  18.6 

9.999139 

-  7  10  12.68 

— 

2    2    0.64 

Kdnigsberg 

+  54  42  50.6 

— 

10  52.0 

9.999034 

—  6  30  10.95 

— 

1  21  58.91 

Kremsmunster . 

+  48    3  23.7 

m^ 

II  27.0 

9.999199 

-  6    4  44.24 

^ 

0  56  32.2 

Leiden 

+  52    9  20.0 

— 

11    9.8 

9.999097 

-  5  26    8.39 

— 

0  17  56.35 

Leipzig    . 

+  51  20    6.3 

-» 

II  14.3 

9.9991 17 

-  5  57  46.06 

~- 

0  49  34.02 

Lcyton 

+  51  84  84 

— 

11  13.0 

9.9991 1 1 

-  5    8  11.17 

+ 

0    0    0.87 

Lisbon  (Marine  Ohs. 

') 

+  38  42  17.6 

— 

II  13.6 

9.999435 

-  4  31  47.04 

+ 

0  36  25.0 

Lisbon  {Royal  Ohs,). 

+  38  42  31.3 

.  • 

II  13.6 

9.999435 

-  4  31  27.36 

+ 

0  36  44.68 

,  Liverpool 

+  53  24    4 

— 

11    1.8 

9.999066 

-  4  55  54.84 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

— 

10  58.6 

9.999055 

-  5  50  57.59 

— 

0  42  45.55 

Lund 

+  55  41  52.1 

— 

10  43.8 

9.999011 

-  6    0  57.07 

— 

0  52  45.03 

Lyons 

+  45  41  40.0 



II  30.5 

9.999259 

-  5  27  19.90 

— 

0  19    7.86 

Madison  • 

+  43    4  37.0 

.^ 

II  28.9 

9.999325 

+  0  49  25.79 

+ 

5  57  37.83 

1  Madras     • 

+  13    4    8.1 

>. 

5    3.3 

9.999926 

-10  29  11.46 

5  20  59.42 

Madrid     • 

+  40  24  30.0 

.— 

II  21.4 

9.999383 

—  4  53  26.64 

+ 

0  14  45.4 

Manheim. 

+  49  29  11.0 

— 

11  22.5 

9.999163 

-  5  42    2.56 

— 

0  33  50.52 

Marburg  . 

+  50  48  46.9 

— 

II  16.9 

9.999130 

—  5  43  17.04 

— 

0  35    5.0    1 

Markre«s  • 

+  54  10  31.8 

.i.. 

10  56.2 

9.999047 

-  4  84  23.64 

+ 

0  33  48.4    ' 

Marseilles 

+  43  18  19.1 

.-. 

II  29.3 

9.9993«0 

-  5  29  46.68 

«-. 

0  21  34.64 

Melbourne 

'    • 

-  37  49  53.3 

+ 

11    8.6 

9.999456 

-14  48    6.18 

— 

9  89  54.14, 

,  Mexico     . 

+  19  26     1.3 

7  12.2 

9.999840 

+   I  28  14.63 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

— 

M  30.6 

9.999265 

-  5  44  58.01 

— 

0  36  45.97 

Modena    . 

+  44  38  52.8 

_ 

11  30.6 

9.999285 

-  5  51  54.84 

_ 

0  43  42.8 

Montsouris 

+  48  49  18.0 

— 

11  24.8 

9.999180 

-  5  17  32.72    - 

0    9  20.68 

Moscow    . 

+  55  45  19.8 

— 

10  43.3 

9.999009 

-  7  38  28.94 

— 

2  30  16.9 

'  Mount  Hamilto] 

Q 

+  37  20  23,5 

^ 

II     5.5 

9.999468 

+  2  58  22.05 

+ 

8    6  34.09 

Munich 

+  48    8  45.5 

— 

II  26.7 

9.999197 

-  5  54  38.17 

0  46  26.13 

Naples 

+  40  51  45.4 

_ 

II  23.1 

9.999381 

-  6    5  12.94 

... 

0  57    0.9 

Nashville 

+  36     8  58.2 

— 

10  57.3 

9.999497 

+  0  38  55.93 

+ 

6  47    7.97 
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POSITIONS  OF  OBSERVATORIES. 
(North  LatUudet  and  West  Longitudes  are  Considered  Positiee.) 


Vftl^^^ 

T^*14-,,j1a 

Eednction 
to 

T  AaB  n 

IfOngitiide 

PUfOe. 

JLAtttaae. 

Geocentric 

Log  P' 

LaUtode. 

Ptom  WMhington. 

IVom  Greenwich. 

Twickenham    . 

O           f           /# 

+  51  27    4.2 

—  11  13.7 

9.999114 

b     m      • 

-  5    6  58.94 

+ 

h     m      8 

0    1  13.1 

Univ.  of  Virginia 

+  38    2     1.2 

—  11    9.8 

9.999448 

+  0    5  53.18 

+ 

5  14    5.22 

Upsala     . 

+  59  51  31.5 

—  10    0.8 

9.998915 

-  6  18  42.23 

— 

1  10  30.19 

Utrecht    . 

+  52    5  10.5 

—  11  10.2 

9.999098 

-  5  28  43.74 

_ 

0  20  31.7 

Venice     . 

+  45  25  49.5 

—  11  30.6 

9.999866 

-  5  57  37.44 

— 

0  49  25.4 

Vienna  (Josephstadt) 
Vienna  {Neio  Obs.)  . 

+  48  12  53.8 

—  11  S6.6 

9.999195 

-  6  13  37.34 

.-. 

1    5  25.3 

+  48  13  55.4 

—  1126.5 

9.999195 

-  6  13  33.26 

— 

1    5  21.22 

Vienna  (Old  Obs.)  . 

+  48  12  35.5 

—  11  86.6 

9.999195 

~  6  13  43.78 

— 

1    5  31.74 

Warsaw  . 

+  52  13    5.7 

—  11    9.4 

9.999095 

-  6  32  19.44 

— 

124    7.4 

Washington 

+  38  53  38.8 

—  11  14.5 

9.999430 

0    0    0 

+ 

5    8  12.04 

West  Point 

+  41  23  31 

—  1124,9 

9.999368 

-  0  12  22.71 

+ 

4  55  49.33 

Wilhelmshaven 

+  53  31  52.0 

—  11    0.9 

9.999063 

-  5  40  47.25 

0  32  35.21 

Williamstown  (Mass.) 

+  42  42  49 

—  11  88.3 

9.999334 

-  0  15  18.6 

+ 

4  52  53.44 

W  illiamsto  wn  {Victoria) 

-  37  52    7.2 

+  11    8.8 

9.999455 

- 14  47  50.84 

— 

9  39  38.8 

Wilna      . 

+  54  41     0 

—  10  58.3 

9.999035 

-  6  49  23.94 

— 

141  11.9 

Windsor  . 

-  33  36  28.9 

+  10  35.9 

9.999558 

-15  1132.81 

«— 

10    3  20.77 

Zurich     . 

+  47  22  40.0 

—  11  88.5 

9.999816 

-  5  42  24.64 

— 

0  34  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PABT  r— THE  BPHBMBRIS  FOE  THE  MERIDIAN  OF  GREENWICH. 

Thb  greater  portion  of  this  Ephemeiis,  embracing  the  positions  of  the  son  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  foar  most  conspicnons 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Yenns, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptiC| 
the  equation  of  the  equinoxes,  etc 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time:  mean  solar  time;  true, or  apparent 
solar  time ;  and  sidereal  time. 

SoUar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVice,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen* 
sion  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.    Astronomical  clocks,  regulated  to  sidereal  time  are  called  sidereal  clocks. 
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488  THE  AMERICAN  EPHEMERIS. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  S^  56*  shorter  than 
the  mean  solar  day ;  365}  solar  days,  or  a  year,  being  divided  into  366}  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3°^  46*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty- four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  aAer  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com* 
prises  twenty -four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  t)ie  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  oVlock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o^cIock, 
P.  M.,  civil  time,  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A,  JIf.,  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P.  JIf.,  and  the  astronomical  time  is  had 
witJwut  further  change. 

To  change  astronomical  to  civil  time^  we  simply  write  P.  M.  after  t/,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  \  to  the  days^  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  1 1  o^clock,  A.  M. 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun^s  Apparent  Right 
Ascension  and  Declination,  and  the  EqtuUion  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hourc  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefiy  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0™0*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1891,  May  31,  at  a  place  whose 
longitude  is  ITQ""  4(y,  or  1 1^  58"  40*  east  from  Greenwich : 

Local  apparent  time  May  31, 

Longitude  from  Greenwich  (subtractiTe) 

Greenwich  apparent  time   .  .  May  30, 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12''.022 
af\er  Greenwich  apparent  noon  on  May  30,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  decimation  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  .  22.33 

May  31,  at  Greenwich  apparent  noon  21.38 

Difference  for  one  day         .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  aAer 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day ;  so  the 
calculation  is  as  follows :  — 

Difference  for  one  hour,  May  30    .  .  .  23.33 

Change  for  0 i25  of  a  day  or  0".96  X  Oi25  .  .  .  OJM 

Difference  at  6  houra  after  noon      ....  82.09 

32".09  X  12.022  =  265".6  »  4'  85".6 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  4o  27.6 

Change  in  12.022  hoara  (additire)  ...  4  25.6 

Son's  declination  at  time  of  observation   .  .  N.  21  50  53.2 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21^^.63.     Then,  we  find : — 

Declination  at  Greenwich  noon.  May  31  .    N.  21  55  12.3 

Product  of  2l".63  X  1 1 .978  =»  259".!  ( sabtracUre )     .  4  19.1 

8un*s  declination  at  time  of  observation  .  .    N.  21  50  53J3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch^s  American  Practical  Naoigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  mouths  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun^s  Semidiameter  and  the  Sidereal  Time  of  Semidiatneter  Passing  Meridian  are  also 
given  on  page  I.  The  8un*s  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center ;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object|  to  the  distance  from  the  center  of  the  sun.  The 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun^s  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only 
has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen* 
sion^  and  Declination^  the  EqtuUion  of  TYme,  and  the  Sidereal  T^me  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  intrepolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  uesd  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  Is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditcu^s  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun^s  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  ^lean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  tp  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch^s  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — ^Let  the  sun^s  right  ascension  and  the  equation  of  time  be  required  for  1891,  May  15, 
9h  2m  30i^  ^.  M.,  mean  time,  at  a  place  whose  longitude  is  100^  KK,  or  6^  40"  40*,  west  of 

Greenwich. 

h   m   ■ 
Local  tstronomieal  mean  dm*  •  •  •  May  U,       Ul    8  30 

Longitada  fhim  Greenwieh  (additive)  •  •  .  .         6  40  40 

Oraanwich  maan  time .  ....  May  15,         3431089*1.7104 
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Smi*a  Right  AaemsUm,  Equation  of  T\me. 

h   m     ■  mi 

Maj  15,  Greenwieh  noon   .    3  27  53.30  May  15,  noon  .    3  48.99  (additiTe). 

H.  D.  9«.872  X  3.7194  .        .  +    0  36.72  H.D.  — 0-.0I5  X  3.72  —    0.66 

3  28  30.02  3  48.93 

In  this  ease,  the  hourly  differences  interpolated  to  half  the  interval,  or  \K9  after  noon,  have  been  need. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowoitch's  Jfavigator^  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

b    m    s 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)     .  .      3  31  42.29 

Hourly  difference  9*.8565X  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .  .  .  .  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .      0  34  48.95 

The  reduction  0>d  36'.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3^  43n  10".     Also,  by  Table  LI  of  Bowditch*s  J^avigator,  the  reduction  is  C«  36*.7. 

3. — Oq  1891,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  W  W.,  suppose  the  sidereal 

time  to  be  0*^  SG'^SIMC,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -(- 6^  40">  40",  or  -|- 6^*678. 

h    m     s 
Ma^  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  27  45.73 

The  H.  D.  9>.8565  X  6.678,  or  the  reduction  ibr  6^  40"  40-  in  Table  III  .  +    1    5.82 

The  sidereal  time  of  local  mean  noon    .  •  .  3  28  51.55 

The  given  sidereal  time  (-{-^i^t  if  necessary  for  the  following  subtraction)   .  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon   .  21    7  45J6I  =s2]M2934 

»9*.8296  X  21.12934,  or  the  reducUon  for  21t>  7"  45*.61  in  Table  II    .  .  —    3  27.71 

The  required  astronomical  mean  time  is  .  May  14,  21    4  17.90 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sitn*s  True  Longiitide  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X' ;  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date*; 
and  A^,  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.    The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  aAer  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  ^  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  of  Bowditch^s  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     B      s 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is  .    SM)  26  63.39 

The  H.  D.  —  9>.8296  X  6.678,  or  the  reduction  for  long.,  Table  U    —    1    6.64 

The  mean  time  of  local  sidereal  noon  •  .    90  97  46.75 

Add  the  given  sidereal  time   ......      0  36  37. 1 6 » 0^.6103 

The  sum  is  .    91    4  93J>1 

*  9*.8296  X  0.6103,  or  the  redaction  for  (X^  36"  37«J2  in  Table  II    .    —    0    6J00 

The  required  astronomical  mean  time  May  14,    91     4  i7M 
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Page  IV  contains  The  MoorCs  Semidiamtter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  meanr  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

\f^  for  example,  the  semidiameter  of  the  moon  it  to  be  taken  out  for  1891,  May  i2],  10^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  21  is  4".4; 

then, 

12»i     :     10»»    =    4".4     :     3".7, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noun,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  May  21,  \^\  is  15'  9".3  +  3".7,  or  15'  13".0. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed;  the  hourly  differences  shonld  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight^  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  tlie  Mooris  Upper  Tran&ii  at  Greenwich^  which  is  given  on  page' IV  to 
tenths  of  a  minutC;  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  DedinaUoriy  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  oolnmns  of  difference*  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  whicu  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  moan  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  D\ff,for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  prodaot 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1891,  May  1, 
IQh  iQm  308^  astronomical  mean  time  at  Greenwich :  — 

Right  Aacennon.  Declination. 

May  1,10b 21   18  46.03 B,  2S  66  4b,9 

Diff.  ».4162  X  10.5  .        .         =      +  25.37             9".682  x  10.5     =       +    1  41.7 
May  1,1  Ohio™  30-    .        .        .    ai  19  11.40 8.  20  49    4.2 

The  differences  interpolated  for  5<n.2  =  0b.09  are,  for  the  right  ascension  2*.4146,  and  for  the  declination 
9".739,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunur  Instances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars^ 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  eaifaee  having  measured  a  lunar  distance^  corrected  it  for  errors  of 
his  instnunent  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallaZ|  finds  the  tme  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  oompntation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V^;  or,  as 
it  is  osnally  called,  the  Prqpofikmdl  Logarithm  qf  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Chreenwich  time  over  »7,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
deeoribed  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approzimate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thos  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  nsed  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  5^  or  more. 

As  an  e;c8mple  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1091,  May  12, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Regal  us  is  40^  3' :  — 

Corrected  distance         .... 
Distance  In  Ephemeris  May  IS,  Vl^ 

Difference 

Time  from  VI^  (rfUr)   .... 
Corr.  for  2d  Diff.,  Table  I         .  .  . 

Greenwich  mean  time  Maj  13 .  .      7  45    6 
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40    3    0 

40  57  39 

P.L.    0.2843 

0  54  39 

P.L.    0i>177 

b    n      • 
+1  45  lU 

P.L.    0.2334 

—            5 
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Bj  a  table  of  common  logarithms,  or  a  table  of  logarithme  of  email  arcs,  the  redaction  of  the  Greenwicfa 
time  would  be  found  thas :  — 

From  Ephemeris  .                                                                                   .    P.  L.    0J2843 
Diff.  of  distances,  54'  39"  =s  3279" log       3.5157 

Red.of  Greenwich  time,  6  no*  =3  lb  45m  10«     .  .log       3.8000 

The  result  is  the  same  as  by  the  prerious  method. 

Pages  218—249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  aAer  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  us  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  leA  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc,  to  Mean  Eq^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 27d  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulte  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  421. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  carth^s 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moou^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  i»  true  when 
the  correction  has  the  negative  sigp.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'^s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  JJ— THE  EPHEMERI8  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formuls  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  SrHinrE.  The  formuls  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star^Numbersy  A^  B^  C,  D,  for  each 
Washington  mean  midnight  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight. .  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  ol  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Graipiitefibfi  of  the  appartid  place  of  a  Hydrttfor  1891,  Feb,  M^for  the  upper  transit  ai  ffashingUm. 

(Star-Catalogue)    log  a       0.4699  log  6      7.8696  log  e  8.7161 »  logd       8.6313 

(Page  881)              log^      9.2393 1»  log  B     0.5207 »  log  C  1.1931  n  log  D      1.0(>50 

(Star-Catalogue)    log  a'      1.1899»  log  6^     OJiOSOn  log  e'  9.7159  log  d'      9.0413 

log^a   9.7092  It  logB6  8.3903  n  log  Cc  9.9092  log  Dd  9.6863 

log  A  af  0.4292  log  B  b'  0.3237  log  C  e'  0.9090  »  log  D  d'  0.0063 

Mstm  Plmcs,  1891.0,  (page  296)      aga  9  i&  IZJB14                                <5«»  —  §  1 1  1  r.26 

Aa^  ^      .512  Ja'a  +  2.68 

S6s  ^      .024  Bbf^  +  2.11 

Ce^  +      mi  Cc*^  —  8.11 

Dd^  +      .486  Ddf^  +  1J25 

£     a         _        .003  Tfi^^  0.00 

T  ^«= ;000  

JfparanlPlMe,  1891,  Ftb.  14,       as  9  22  14.632  6    s—   8  U  13.33 

Pages  285—292  contain  the  Independent  Star- Numbers^  which  can  be  used  for  the  same  pur- 
|K>se.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formuloe  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  &,  c,  d,  a' J  Vy  (/,  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

Ccmpidaiymt^iht  appartni  jpliue  of  a  HjfdrtBfor  1891,  Feb.  li^for  the  upper  transit  cd  WoBMnfrttm, 

ao=H0  33.5  do  =  —     s'llS 


o 


o 


G=rS23  :«  G  +  ao=         4  11.6 

ir=:306    3  H+ao=       86  36.5 

log-Ar  8.8239  logiV  8.8239  ao  =  9!^13!874 

log^  0.6819  log  A  1.2853  /    =  ~    0.536 

log  tin  (G+Oo)     8.8638  log  sin  (H+<Xo)  99992  {g)  =  —    0.003 

log  tan  do  9.1579  n  log  sec  do  0.0044  (A)   =  +    1.296 


logtt') 

7.5275  n 

log  (A) 

0.1128 

Tfi    = 

.000 

Apparent  R.  A.j 

a  = 

9  22  14.631 

^ogg 

0.6819 

log/* 

1.2853 

do    =  — 

O        t         tt 

8  11  11J26 

log  COS  (G+Qo) 

9.9988 

logco8(H+ao)     8.7720 

(ff')  = 

+    4.79 

iot(M') 

0.6807 

log  sin  do 

9.1 535  n 

(AO  = 

—    0.16 

log  (AO 

9.2108  n 

(0  = 

—    6.70 
0.00 

Apparent  Dee.j 

d  ==  — 

8  11  13.33 

logt 

0.8306  » 

log  COS  do 

9.9955 

log  (t)  0.2861  fi 

Pages  S93 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1891,  or  the  moment  when  the  sun^s  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a. working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
ions  for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  oh  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursse 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mecm  Solar 
Date^  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  Bimply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314—364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  leA  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  idendfied  Along  with  each  co-ordinate  is  given,  in  smaU  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365—376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  3T7 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminbhed 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem" 
eriifor  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon^s  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Traneit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  colunms  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit  The  column  Bright  Limbe  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  six 
major  planets  (Hilars  not  being  visible  this  year)  and  their  semidiameters  and  horizontal  parallaxes, 
for  the  moments  of  all  those  transits  over  the  meridian  of  Washington,  which  can  be  observed. 

PART  J/J— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  NaiUical  Almanac  gives  the  principal  astro- 
nomical  phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  410 — 414  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bcJies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  '^Eclipse  begins ^^  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  *^ Central  eclipse  begins'^  when  the  axis  of  the  moon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^^  Central  eclipse  at  noon  ^^  indicates  the  moment  when  the  axis  of  the  shadow  is  coineiden 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surface.     To  the 
observer  at  thb  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

'^Central  eclipse  ends'^  and  *'*'  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Mapi  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1891,  June  6,  begins* 
and  ends  at  Cape  Farewell. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  4''  and  5^  and  we 
find  it  to  correspond  to  about  11  minutes  from  the  former,  therefore  the  time  of  beginning  is 
approximately  4**  11™;  for  the  end  we  compare  the  distance  of  the  place  from  the  curves  of  S** 
and  6^  and  find  it  to  be  about  15  minutes  from  the  latter,  therefore  the  approximate  time  of  end 
is  S^  45™,  both  of  which  are  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean 
time  the  result  will  be :  — 

Beginning.  Knding. 

d     h      m  h      m 

Gresnwioh  msan  tune         .       •        •        •       Jnne    6    4    11  5    45 

Lonfitad«  Wset 2    56  2    56 

Local  mean  time June    6    1     15  2    49 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth^s  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  significatiou  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  Jl,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  Jl,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  [i  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  /  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauye- 
NET^s  Spherical  and  Practical  Astronomy^  in  which  ^  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi*angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment, 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.   To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  f,  19  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulsB  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  ^  and  p  sin  ^,  p  being  the  distanee  from  the  centre  of  the  earth,  and  ^  the 
geocentric  latitude.    These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formula — 

p  cos  ^  mm  P  cos  f 

.      ,       sin  ^ 
/I  sm  f'  -  -^ 

9  bebgy  as  usoal,  the  geographic  latitude. 

TakU  for  Cow^pfOimg  tiU  QtocmOrie  C9-ariimMU»  ^  m  Pissf. 


9 

logF. 

Log  «. 

If 

6 
10 
16 
90 
26 
80 
86 
40 
46 
60 
65 
60 
66 
70 
76 
80 
86 
90 

0.00000  , 
0.00001  * 
0^00006  I 
0.00010  I 
0.00018  I 
0.00027  ,, 
0.00088  " 
0.00050  " 
0.00062  1, 
0.00075  I, 
0.00068  , 
0.00101  ' 
0.00118  " 
0.00124  " 
0.00183  " 
0.00141  ^ 
0.00146  ^ 
0.00150  , 
0.00161  ' 

0.00802  , 

o!o0297  I 
0.00292  I 
0.00284  I 
0.00276  ■ 
0.00264  " 
0.00262  " 
0.00289  " 
0.00226  11 
0.00218  " 
0.00201  !* 
0.00189  I* 
0.00178  " 
0.00169  * 
0.00161  I 
0.00165  , 
0.00152  , 
0.00161  ' 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d,  and  ju.     Put : 
i,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be :  -^ 

f  =s  ^  cos  9/  sin  ( /*  —  A  ) 

rj  =s  p  sm  f '  cos  d  —  p  cos  9/  sin  d  cos  ( /*  —  il ) 
C  =s  /o  sin  ^'  sin  d  +  p  cos  ^  cos  d  cos  (a*  —  >!) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

f'  =  [7.63992]  p  cos  <p'  cos  (fi-^X) 

rf  =  [7.63992]  p  cos  ^  sin  d  sin  (/£  -  x)  —  [7.63992]  f  sin  d 
V  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y^.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(8)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  2V,  are  computed  by  the  formul»:  — 

msin  ir-x-e 

m  cos  Jf  say^i^ 

fisin  N^if^^ 
n  cos  N  =a  y'—  if 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L=:Z— Ctan/ 

Z  and  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

msin(Jlf— 2V) 
sm  ^  = ^ ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  4^  is  positive,  and  one  in.  the  third  and  the  other  in  the  fourth  when 
sin  ^  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^^  for  which 
cos  ^  is  positive.  This  value  lies  between  the  limits  -f  90°  and  —  90°.  The  correction  r  to 
the  assumed  time  will  be  found  in  minutes,  from — 
For  beginning :  m  cos  ( itf  —  N)        L  cos  ^ 

ft  It 

For  ending :  _        m  cos  ( JIf  —  iV)        L  cos  tp 

n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed  time  will 
give  a  small  value  of  t  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  an 
inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a  small  and 
nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginniDg  and  ending  may  now  be  taken  in  place  ^f  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  tc  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. — The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  oy  the  sine  of  the  swCs  hour-angle^  (/i— A),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r^  sin  {fi-^X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difiercnce  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  aAemoon, 
and  its  value  should  never  materially  exceed  0^.001  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoreticaHf  connect  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  betteri  after  making  this  final  correction,  to  repeat  the  com- 
putations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimab,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — ^The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning :  P  ^^  N  -  ifi  ±  180* 

For  end:  P  — JV-f-v^ 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ±  MT. 

Compulaiion  of  the  Solar  Eclipse  of  1891,  June  6,  for  a  pomi  mar  CUeo^fo. 

Latitude,    9  ^  +     4(f  W     \" 
Longitude,  >l  »  +     87*  36^  41'' 

Constants  for  the  given  place  :-^ 

/I  sin/ -9.81317 
/>  cos  /  =  9.87947 

Prom  the  Eclipse  Chart  the  approximate  times  of  the  phases  are:— 

Beginning      June    6    8  10     J     Greenwich  Mean  Time. 
Ending  June     6    3  40      »      ^^^^^^^  "«"  a™* 


Greenwioh  Mean  Time, 


X 

^OOSf' 


»  10* 

47   6S!7 
87   36.7 
320    17 

9.87947 
9.80&50it 

9.68497  fi 
0.48414 


»  40" 

55  28'.7 
87   86.7 
827   47 

9.87947 
9.7268811 

9.60680  fi 
0.40893 
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Bcginiring. 

Xndiag. 

Time, 

Jh  10. 

311    40m 

pmn^ 

9.81317 

9.81317 

COBd 

9.96507 
9.77824 

■ 

9.96507 
9.77824 

(1) 

+ 

0.60012 

+ 

0.60012 

pCOSfp' 

9.87947 

• 

9.87947 

sin  d 

9.58597 

9.58600 

008  (p^A) 

9.88605 
9.35149 

- 

9.92739 
9.39286 

(2) 

+ 

022464 

+ 

0.24710 

(8)                      ^ 

+ 

0.37548 

+ 

0.35302 

p  mn^ 

9.81317 

9.81317 

mnd 

9.58597 
9.39914 

- 

9.58600 
9.39917 

(8)    . 

■  + 

0.25070 

+ 

0.25071 

p  COS  ^ 

9.87947 

9.87947 

COS  d 

9.96507 

9.96507 

eo8(;A— ^) 

9.88605 
9.73059 

- 

9.92739 
9.77193 

(4) 

+ 

0.53776 

+ 

0.59147 

(4)                        C 

+ 

0.78846 

+ 

0.84218 

const,  log 

7.63992 

7.63992 

feoBf'cos{/i—X) 

9.76552 

9.80686 

log?' 

7.40544 

7.44678 

^ 

+ 

0.002543 

+ 

0.002797 

oonat.  log 

7.63992 

7.63992 

Snnd 

9.27094  It 

9. 19230  n 

logij' 

6.91086  n 

6.83222  n 

7' 



0.000814 

— 

0.000679 

«-e 

^ 

0.29790 

^ 

0.11145 

»->? 

+ 

0.45747 

+ 

0.53568 

• 

*'-?' 

+ 

0.006345 

+ 

0.006091 

y-,' 

+ 

0.002674 

+ 

0.002536 

main  JIf 

9.47407  It 

9.04708  n 

ncosJIf 

9.66037 

9.72890 

tan  JIf 

9.81370  It 

9.31818  n 

M 

326°  Sy  43" 

84n4'49" 

ain  Af 

9.73694  It 

9.30898  n 

logm 

9.73713 

9.73810 

iiainiV 

7.80243 

7.78469 

iicosi\r 

7.42716 

7.40415 

tan  JV 

0.37527 

0.38054 

N 

67*  B^  52'' 

6r23'43" 

cmN 

9.58923 

9.58476 

log* 

7.83798 

7.81939 
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Oreenwich  Mean  Time, 


logC 
tan/ 


B«ci]iiiiiig. 

9.89679 
7.66336 


8>40* 
9.92541 
7.66336 


Ctan/ 

7.56015 

0.003632 

0.547300 

7.58877 

0.003879 

0.547370 

L 

0.543668 

0.543491 

■iii(Jlf-lV) 

logm 

colog  L 

9.99306  fi 

9.73713 

0.26467 

9.99217  n 

9.73810 

0.26481 

sin^ 

9.99486  It 
-  81**  12'  0^ 

9.99508  It 
-  8r2y30'' 

log- 

1.89920 

1.91871 

cos(Jlf-lV) 

9.24899  fi 

9i27478 

cos  {M^N) 

1.1481911 
+     14!067 

1.19349 
—     I5T6I3 

logL 

cos^ 

colog  n 

9.73533 
9.18465 
2.16207 

9.73519 
9.17516 
2.18061 

1.08205 

1.09096 

Lcos^ 

fli 

+     12!b79 

+  I2!330 

T 

+       1.968 

B 

—      3.288 

T 

i 

d       h     B 

June  6    3  10.000 

June  6    3  11.988 

5  50.445 

k        B 

3  40.000 
3  86.717 
5  50.445 

Local  MeanTiflM 


June  5  21  21.548 


21  46J272 


Therefore  we  have  finally 

Beginning  of  the  eclipse 
End  of  the  eclipse 


d  k      B  .     B 

June  5  21  21  82.6 
June  5  21  46  16.8 


} 


Local  Mean  Time. 


Angle  of  position : 


N 

*  (+  180) 

P 


67      &A 
261     12.0 

328    20.8 


from  the  north  point  of  the  sun^s  limb  toward  the  east 
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-    81    28.6 
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Elements  of  Occtdtations. — Pages  416 — 443  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1891.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1891  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  lino  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums(*.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  uf  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  Ihe  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y*  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  eo%  ^,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

P  stn  ^  — — gr 

p  cos  ^  mm  F  cos  f 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  ^  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  Aqi  putting 

where  ^  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes^s 
table,  on  pages  444 — 445.     This  correction  will  have  the  same  sign  as  /iq. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties ?o,  ^  and  r  from  the  formulee, 

^o  -■  /9  cos  ^  sin  ho 

e" -[9.4192]  cos  (Ao  + I  A») 


a/  —  f' 

r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  ahout  an  hour.  Thence,  by  adding  Q^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  «  r  -  0>».5 

r,  «B  T  +  0»".5 

T,  the  Washmgton  mean  time  of  geocentric  conjunction  in  S.  A. 

d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ti  and  T  +  r^  the  following  quantities,  in  which  we  write 
7  for  each  of  the  quantities  ri  and  r^.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-«zth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    =8  /D  cos  ^'  sin  (Ao  +  r ) 
^     ri    sss  p  sin  ^  cos  d  —  />  cos  ^  sin  d  cos  {ho  +  r) 
^'  »  [9.4192]  />  cos  /  cos  (Ao  +  r) 
Jl'  »  [9.4192]  /)  cos  ^  sin  d  sin  (A.  +  r)  -  [9.4192]  e an  i 

^  a  j/  r 

Compute  m,  Jf,  n  and  N  from  the  equatioD« 

St  sin  Jf  a  OP  —  ^ 
mcosJf  B  If  ^  9 

»mn2V  ««'—€' 

n  cos  JV  s-  y'  —  i/ 

n'«^- [8.2218]  n 
sin    ifi    :=  [0.5650]  St  sin  (If— J¥) 
Then,  f  i  and  it  from  the  equations 

ft«  —  ?cos(lf  —  JT)  —  '•  ' ^    Jeos<»     (Baginniiig.) 
(,«,_?»  cos  (JIf  -  iV)  +  ^^yj  cos  ^     (End.) 

The  quantities  fi  and  t%  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T+  Ti  and  T+  rjio  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  fi  will  give  aj>  accurate  result  for  one  phase,  and 
the  large  value  tin  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

Asa  check  upon  the  result,  it  will  be  advisable  to  compute  ?,  17,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

>^(a?-e)'+  (y-i?)*  =  0.2728 

If  log  m  sin  ( JIf  —  N)  »  9.4350  nearly,  a  recalculation  will  generally'be  necessary  to  deter* 
mine  whether,  numerically,  sin  ^  <  1,  or  sin  v^  >  1.  In  the  latter  case,  the  impossible  value  of 
sin  v''  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ^  ■■  90^,  or  270^,  according 
as  sin  ( Jf  —  N)  is  positive  or  negative ;  and  for  finding  the  time  of  nenreet  approach, 

—  ^  cos(lf  —  jy) 
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Putting  7c  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon^s  limb  will  be, 

r  [ot  sin  ( Jtf  -  iV)  -  0.2723] 

disregarding  the  sign  of  sin  (M ^  N)\  or,  allowing  for  the  augmentation  of  the  semidiameter 

TT  [w  sin  ( 3f  -  JV)  -  0.2723]  [1  +  «  sin  tt  ] 
where 

z  =  p  cos  ^'  cos  d  cos  (  Ao  +  '^)  +  /^  *iD  S^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  =s  N  -^  ^  for  immersion, 

P  =  if  +  ^/  dz  180**      for  emersion, 

it  being  supposed  that  the  value  of  v's  in  each  case,  is  taken  between  the  limits  db  90^- 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC  =  i±f? 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.    Then 

F=iP-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  c  Greminorum,  on  Feb.  18 
1891,  for  the  University  of  Virginia,  whose  position  is 

^  -  +  38*  2'  V'.2 
X^  +    ifi^  63«.18 
Constanta  for  the  given  place, 

/>  sin  /  »  9.78730 

pcos^^  9.89689 

Prom  the  table  of  elements,  page  419,  we  have 


ho 


h    m 

H^+    0    1.1 
fr->l  =  -    0   4.786 


From  DowNB8*8  Table,  pages  444 — 445,  or  from  the  formulae  on  page  504,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  on  page  419,  to  be 
^2™.8,  therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is 
Feb.  18*  8>»  40».6. 

Since  the  given  place  is  not  far  from  the  centre  of  the  area  of  visibility  we  shall  assume  the 
duration  to  be  Miour  and  30  minutes,  therefore,  by  first  subtracting  and  then  adding  45  minutes, 
we  shall  have  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be  .used  in 


m,  thus : 

h     m 

h 

m 

T,  -  _  0  47^ 

T  +  Ti  =  Feb.  18, 

7 

55.6 

r,  ->  +  0  42:2 

T  +  r,  =  Feb.  18, 

9  25.6 

Immenion. 

XmantoD. 

^ 

h     m 

h      ID 

Mean  Time,                  Feb.  18, 

7  55.6 

9  25.6 

*• 

-    0    4.786 

— 

0    4.786 

r  (in  sidereal  time) 

-    0  47.931 

+ 

0  42.315 

ho  +  T 

-     0  58.717 

+ 

0  37.529 

ho  +  r(}n  arc) 

-  18»  W  45" 

+ 

9**  22'  56'' 

pcoa^ 

9.89689 

9.89689 

sin  {ho  +  t) 

9.35792  n 

9.21225 

lege 

9.25481  n 

9.10914 

e 

-    0.17981 

+ 

0.12857 

XPH  91—39—10 
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WasbiDgton  Mean  Time, 


Feb.  18, 
coed 

(1) 

nmd 
cos  (Ao  +  t) 


(2) 

const  log 
f  ooe  f'  cos  (Ao  +  r) 

loge' 
tt 

const,  log 
^sind 

logiy' 


logd/ 

logT 

logd; 

m 

logy' 

lOgT 

r 

y-7 

aj'  — $' 

msin  M 
mcoeM 

tan  If 
Jf 

cos  Jn 
logm 

iisin  N 
nctmN 

tanN 

N 

ctmN 

logn 

colog  60 

Ingn' 


Bmsiioii. 

r»6&-.6 

9>»25».6 

9.78730 

9.78730 

9.95643 

9.95643 

9.74373 

9.74373 

+ 

0.55429 

+ 

0.55429 

9.89689 

9.89689 

9.62980 

9.62980 

9.98841 

• 

9.99415 

9.51510 

9.52084 

+ 

0.32742 

+ 

0.33177 

+ 

0.22687 

+ 

0.22252 

9.41920 

9.41920 

9.88530 

9.89104 

9.30450 

9.31024 

+ 

0.20160 

+ 

0.20428 

9.41920 

9.41920 

8.88461  It 

8.73894 

8.30381  It 

8.15814 

— 

0.02013 

+ 

0.01439 

9.74382 

9.74382 

9.90128  n 

9.84716 

9.6451011 

9.59098 

— 

0.44167 

+ 

0.38993 

7.88061 

7.88081 

9.90128  n 

9.84716 

7.78209  n 

7.72797 

— • 

0.006055 

+ 

0.005345 

+ 

0.249100 

+ 

0.249100 

+ 

0.243045 

+ 

0.254445 

— 

0.26186 

.+ 

0.26136 

+ 

0.01617 

+ 

0.03192 

+ 

0.35280 

0.35012 

+ 

0.02773 

— 

0.00679 

9.41807  It 

9.41724 

8.20871 

8.50406 

1.20936  It 

0.91318 

* 

273*82' 1" 

BSP'2'W 

8.78982 

9.06362 

9.41889 

9.42044 

9.54753 

• 

9.54421 

8.44295 

7.68187  n 

1.10458 

1.7123411 

86*«y21'' 

I 

H*  6^40'^ 

8.89408 

8.2676011 

9.54887 

9.54427 

8.22185 

8.22165 

7.77072 


7.76612 


BPH  tl- 
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Washington  Mean  Time, 


Feb.  18, 

const.  log 

logfli 

8m(Jr-JV) 

sin^^ 


log^ 
cos(lf-2V) 


--C08(lf-JV) 


const,  log 
co-log  «^ 

CO8  0 


[9.43500] 


cos^ 


7*55«.6 
0.56500 
9.41889 
9, 14504  ft 

9.1289311 
r44'0'' 

1.64817 

9.99573  n 
1.64390  ft 

44^045 

9.43500 
2.22928 
9.99603 

1.66031 
45!741 


Uniyersity  of  Virginia  mean 
Angle  of  position : 


XmenioD. 

9^25».6 
0.56500 
9.42044 
9.14754  n 

9.13298  n 

—  r48^3'' 

1.65432 

9.99567 
1.64999 

-  41667 

9.43500 
2.23388 
9.99596 

1.66484 
+       4&221 


aae,  Feb.  18, 

-    1.696 

7  55.600 
7  58.904 

+ 

1.554 

9  25.600 
9  37.154 

X 
time,  Feb.  18, 

+  0  5.886 
7  48.018 

0  5.886 
9  21.268 

N 
^(+18(0 

P 

85*  80.8 

-  7  44.0 

93  14.3 

- 

91*  6!7 

7  48.4 

263  18.3 

from  the  north  peint  of  the  moon^s  limb  toward  the  east 

Prediction  cj  Many  OccuUatioM  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occuitatioQs  which  will  be  visible  at  some  one  place,  tables  may  be  coustructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient eourse  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  416 — 443,  gives  IT,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 

ho'^  H  -^  X        (^»  west  longitude  from  Washington). 

The  moment  of  apparent  conjonction,  as  seen  from  the  station,  will  be  given  by  the  condition 
$  ea  «;  or,  using  the  values  of  S  and  «, 

p  008  ^  sin  A  a  c'  r 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.    We  shall  therefore  have, 

*-Ao+T 

91' 
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for  the  hour-angle  at  the  end  of  the  interral  r  after  geooentric  conjunction.    In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  -s^f-qK*  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  me^  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f'  sin  (Ao  +  r)  eat  a/  r 

The  quantities  h^  and  a/  being  derived  immediately  from  the  data  of  the  Ephcmeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  a/.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  ( Ao  +  r  )  a  sm  Ao  +  2  siQ  i  ^  cos  (  Ao  +  }  r)  (1) 

The.  value  of  r  in  arc  being  seldom  more  than  24^  we  may  put  r  itself  for  2  sin  }  r.  The 
equation  will  then  become 

p  cos  ^sin  Ao  4*  r  p  cos  ^cos  (A»  +  \^)  ■■c'r 
from  which  we  find 

p  cos  ^  sin  A» 


j/  —  /»  cos  ^cos  (A»  -f  }r) 
To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  ea  /9  COS  ^  sin  A    • 


(2) 


^'  -  [9.41916]  />  cos  f'  cos  A  ^^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  $«  ^o^  ^^ 
value  of  f  corresponding  to  A  a  Ao  and  ^^t  for  the  value  of  &  eorreq>onding  to  A  »  A»  +  i  ^i 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^^i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  a/,  namely,  a/ssO.48  and  a/=0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  a/.    For  the  first  approximatio^^nay  be  taken — 


i  ri±>  50""  sin  I  Ao    (for  c' —  0.48) 
ir-40"sin|Ao    (forc'^O.eO) 


(5) 


(ir,  the  approximate  values  of  r  may  be  taken  from  Ifr.  Downbs^s  table,  pages  444—445.  It 
will  be  best  to  make  the  computation  for  every  30"  of  Ao,  and  to  find  the  intermediate  values 
of  r  for  every  10™  by  interpolation.  Then  for  each  30°*  of  Ao  we  take  ^  from  a  table  with 
the  argument  Ao  +  ^  ^i  and  log  $  with  the  argument  Ao«  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3**  from  that  employed  in  taking  but  ^,  a  new 
value  may  be  used  to  correct  f^,  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/ a  0.51,  a/ a  0.54,  and  sf  0  0.57,  can  then  be  computed  with  the  single  interpo- 
lation  of  approximate  values  of  r,  and  aAerward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  oc^  between  a/ a  0.48  and  a/ »  0.60.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  TabU  L 

91     »    l> 
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The  values  of  rj  and  rj*  may  then  be  tabulated  for  every  degree  of  the  starts  declinatioa,  and 
every  10°*  of  h.  It  is  a  mere  qaestion  of  convenience  whether  to  oompute  the  table  for  nega- 
tive values  of  d^  since  by  putting 

1^1  =3       p  sm  ^  cos  d 

rj2  =ss  ^  p  cos  ^'  sin  d  cos  h 

Tji  may  be  given  in  a  table  of  single-entry ;  and  taking  17s  from  the  table  of  double«entry  for  a 
positive  dy  we  shall  have 

iy  =  lyi  lb  i?2 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  171  and  172  separately. 

This  table  for  rj  will  be  called   Table  11^  and  the  corresponding  one  for  yj'  with  the  same 
arguments  Table  III.     The  precepts  for  using  the  tables  will  then  he  as  follow:  — 

From  Table  I* with  the  arguments  x'  and  H^X=ho  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  h^.  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  A  =  A^  -f-  r,  and  take  out  the  value  of  17. 
Form  the  quantities  y  =^Y  +  y*  t^  and  y  —  r^.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  alrnost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1681  and  1891 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  p^  is 
small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  «  ±  0.29 

0.10  Ky'  <  0.15,  =  ±  0.30 

0.15  <  y"  <  0.20,  =  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y^  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  17  falls  between  the  limits  thus  indicated,  take  the  values  of  ^  and  ^'  from  the  appro* 
priate  tables  and  compute  o,  Q  and  A  from  the  equations 

V  sin  Q;*»  y^  —  ^ 
r  cos  Q  »=  a/  —  ^ 

^  =  (y  —  17)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  ma}  graze 
:  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

0.2723  sin  P 
r,^ 

We  shall  then  have — 

Local  mean  time  of  immersion,  T—  ^  +  T  +  ri*—  tj 

Local  mean  time  of  emersion,     T— A  +  t  +  ti  +  tj 
Position-angle  from  north  toward  east  at  immersion,  180*  ^  Q  ^  P 
Position-angle  from  north  toward  east  at  emersion,     180*  ^  Q  -^  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Epheraeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place 
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2.  The  quantity  H-^  X,  taken  without  regard  to  sign,  must  be  lesi  than  the  semi-diurnal  arc 
of  the  star  by  at  leaHt  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon',  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  A,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H — X  or 
T— A  falls  withm  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

PhenomeTia  of  Planets  and  SaleUites^  pages  446 — 479. — ^These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  446 — 447. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0^  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

SaiellUes  of  Jupiter^  pages  449 — 473. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  449. 

Phenomena^  pages  480—481. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  hy  Observed  Altitude  of  Polaris,— TMq  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  18*".9. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 318  of  this  volume. 


APPENDIX. 


ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERI8 

AND  NAUTICAL  ALMANAC  FOR  1891. 


The  adopted  coDstants  of  precession,  nutation,  and  aberration  are  those  of  STRurs  and  Pstsrs, 
namely: — 

Precession  »  50''.2411  +  0^^.0002268  t 

Nutation     »    9''i2231  +  0^'.000009    t 

Aberration  «-  20''.4451 
in  which  I  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  HAHsuf's  TabUt  du  SoUU^  which  is  0"J31  greater  tliau  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  HAitsEif's 
mean  obliquity  with  that  of  Peters  nnd  of  Le  Verrier  nt  difllerent  epochs  is  given  in  the  following 
table: — 


Epoch. 

Hansen. 

Peters. 

Lb  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^44 

54.22 

30.99 

7.76 

19^42 
55.63 
31.83 

ao3 

+  075 
+  0.58 
+  0.43 
+  0l26 

—  1.23 

—  0^ 

—  0.41 

—  0.01 

The  formuliB  for  reducing  the  places  of  the  fixed  stairs,  page  280,  correspond  to  the  Star  Tablet 
of  the  Amenean  Ephemtrisj  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcokb's  fundamental  standard  in 
the  catalogue  attached  to  the  H^aMngton  OhKroaHom  far  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circum polar  stars  north  of  60^  north  declination  are 
from  Dr.  Gould's  Standard  Plaet»  of  Fundamenial  Star$j  second  edition,  United  States  Coa^t  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  50^  south  declination,  the  positions  of  ,1  Hydri,  a  Trianguli 
Austral  is,  and  a  Octantis,  have  been  corrected  from  dntn  furnished  by  Dr.  Goitld;  while  the  remaining 
nine  are,  as  before,  from  the  BriHih  MtuHcal  Mnanac  for  1848. 

The  right  ascensions  of  ihe  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standard  Clotk  and 
Zodiacal  SCor»,  forming  Part  IV  of  Vol.  I  of  ^Mtronomieal  Papers  Prepared  for  the  U$e  of  the  Aieriean 
Ephemeris  and  Mtuiical  AlmanaCi  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Astronomische 
GesellschnA  of  1878.  A  few  have  been  derived  from  recent  catalo^rues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Norfhem  Boundanf 
GMuniwaofi,  Washington,  1879,  for  all  starrf  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschafl  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AnwcRs's  investigations. 

The  values  of  these  corrections  are:  — 


TesK 


SIriiu. 


1891.0 

^  a  »  +  0.133 

^  J  .  —  0.14 

1892.0 

A  a  .  +  0.148 
KPH  91—33—1 

A  d  »  -»-  0.28 

Prooyon. 

•  I, 

A  a  —  +  0.053        A  d  —  +  0.69 

A  a  —  +  0.060        A  d  «  +  0.55 
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The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen^s  Tablea  du  SoteU^  Copenhagen, 
185*%  except  that  Strute's  aberration  has  been  used.  This  is  equivalent  to  addmg  (KM 9  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  hare  been  coinputed  from  the  longitudes  and  latitudes  by  the  following  formulee :  — 

X  =s  R  cos  ?. 

r  =  -R  sin  A  cos  u  —  19.3  -R  /? 
Z  =  12  sin  X  sin  u  -{•  44.5  R  p 
The  reduotions  to  mean  equinox,  1891.0,  are  C/Omputed  by  the  formulee, 

A  X'  =  +  F  sec  w  A  A  sin  1" 

A  F  =  — Xcosw  AXsin  1'^ -f  Z  A«  sin  1"  —   9A  t  Rmn(X +  19^) 
aZ'  =  — Xsin  wAXsin  1'^— FAosin  V +  ^1.7  t Rtan{X  +  l&r) 
Wherein — 

%  and  p    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
o;,    the  obliquity  of  the  ecliptic; 
A ^,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  6),    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  ^Astronomical  Journal^  Vol.  11,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcom b's  Invealiga- 
tion  of  the  Distance  of  the  Sun  and  the  Elements  iMch  depend  on  ii^^  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  the  Earth's  mean  distance  is  W  2^'.  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15'  59''.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Laney  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcohb's  Researches  on 
the  Motion  of  the  Moon^  Part  I,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
'   The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5  =.  0.272274  TT  -h  2".5 

The  constant  2'^5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mereunfj  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verkier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus^  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  coustructcd  from  Lindenao's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elem^ents  of 
MarSy  published  in  the  Memairs  of  the  Royal  Astronomical  Societyy  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  beeu  increased  by  ^  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:— 


//  It 


X.  1=  320  13  33.87  +  689101.1527    t 

TT    —  333  23  17.84  +  65.9990    f 

Q  »    48  25  55.29  +  27.6997    f 

f    »      1  51    2.20  —  0.02141  f 

e    ->       19238''.75  +  0.18549  f 
n    -»      689050^^.8927 
a    1=  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Boutaro's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  fbrmule. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  Gborqe  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Nbwcomb's  Tables,  pub- 
lished by  the  Smiihsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  J^aval  Observatory^  WashingUmy  1^^,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  8.  Jfaval  Observatory^  Washington^  1875,  Appendix  II 
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The  semidiainetera  of  the  planets  are  computed  from  the  following  values: 


$«3midiamotor. 

LogDii 

It                 » 

3.34 

0.00 

8.546  ±  0.086 

0.00 

2.842  ±  0.057 

0.25 

ia78    ±  0.067 

0.70 

8.77    ±  0.039 

0.95 

1.68    ±  0^ 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Anthority. 
Le  Verrier,  Thtory  of  Mercury, 


Peirce,  from  the  Washington  Obeer- 
vations  of  1845  and  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stare  by  the  moon  are  adapted  to  Bessel's 
method,  using  the  special  forms  in  Chauvenst's  Sphtriad  and  Practical  Astronomy.  The  adopted 
semidiametera  are:— 


Semidiameter  of  the  sun  at  distance  unity . 
Ratio  of  radius  of  moon  to  radius  of  earth 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's  Tables 
Washington,  1876.  llie  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
J^autical  JUmanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  DAXOiSEAn's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prcpru^d  by  Professor  Newcomb,  except  those  of  Titan,  Hyperion,  and  Ia|>etU8. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  Neptunian  t^fstems^  Washington,  1875. 

In  compiling  the  positions  of  obeervatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directore  of  the  Obeervatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Cuauveivet's  Spheriad  and 
Practical  Astronomy,  Vol.  II: — 

log  €  =  8.9122052 
^'  —  ^  =  —  ll'30".a5  8in  2  sp  +  1".16  sin  4  9 

log  p  «  9.9992747  +  0.0007271  cos  2  s^  —  0.0000018  cos  4  f 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1 )  An  altitude  of  Polaris  equal  to  45°. 

( 2 )  A  declination  of  Polaris  equal  to  -f  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  ephemeris  of  the  Sun  was  computed  by  the  late  Mr.  Eastwood;  the  Moon's  longitude,  latitude, 
semidiameter  and  horizontal  parallax,  by  Professor  Keith  ;  tlie  right  ascension  and  declination,  by  Profos- 
sor  Vati  Vleck;  the  culminations,  by  Mr.  Loomis  and  Mr.  Meier;  the  lunar  distances,  by  Mr.  Bradford; 
Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mnrs,  Jupiter,  Satuni,  UrauuH,  and  Neptune,  by  Mr.  Rober- 
DEAU  BecHANAiv;  Jupiter's  satellites,  by  Profe>sor  H.  D.  Todd;  tlie  satellites  of  Saturn,  Uranus,  and 
Neptune,  by  Dr.  Moerisok.  The  mean  and  apparent  places  of  the  fixed  stars  were  pre|>ared  by  Mr. 
Meier  and  Mr.  Hedrick;  the  general  constants  for  their  reduction,  by  Mr.  Buchanan;  the  occultations, 
by  Mr.  J.  O.  Wiessnbr;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr.  Bucbanaic. 


TABLE  I. 


CORRECTION  REQUIRED,  ON  ACCOUNT  OP  SECOND  DIFFERENCES  OP  THE  MOON'S 
MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


ApprozlmaU 
IntenraL 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
J  10 
1  20 
I  30 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


I 


b    ID 

0  0 
0  10 
0  20 

0  30 
0  40 

0  2V0 

1  0 
1  10 
I  20 
1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


b  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


b  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
]  50 
1  40 
1  30 


DiFFERENCB    OF   THE   PROPORTIONAL    LOGARITHMS   IN   THE    EPHEMERIS. 
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Difference  of  the  Proportional  Logarithms  in  the  Ephbmeeis. 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTKACTKD  FROM  A  SIDEREAL  TIME  INTERVAL. 

raiL 

0^ 

Ih. 

2h. 

3^ 

4b. 

6^ 

6^ 

7b. 

Seconds. 

m 

in 

8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

8 

8 

0 

0 

0.000 

0    9.830 

0  19.659 

0  29.469 

0  39.318 

0  49.148 

0  58.977 

1    8.807 

0 

0.000 

1 

0 

0.164 

0    9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    a971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

0.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.960 

0  39.810 

0  49.639 

0  59.469 

1    9.298 

3 

0.008 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

0.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0.014 

6 

0 

0.963 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

r 

0.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

0.022 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

0.025 

10 

0' 

1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1    0.616 

1  10.445 

10 

0.027 

11 

0 

L802 

0  11.632 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1    0.779 

1  10.609 

11 

0.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    1.107 

1  10.937 

13 

0.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1  ILIOO 

14 

0.038 

15 

0 

2.467 

0  12.287 

0  22,117 

0  31.946 

0  41.776 

0  51.605 

1    1.435 

1  11.264 

15 

0.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1    1.599 

1  11.428 

16 

0.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1    1.762 

1  11.592 

17 

0.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1    1.926 

1  11.756 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

0.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1    2.745 

1  12.575 

23 

0.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

0.068 

2G 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

1    3.237 

1  13.066 

26 

0.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13.230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

1  13.394 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

1  13.722 

30 

0.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

0.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

0.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1    4.547 

1  14.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0.54.882 

1    4.711 

1  14.541 

35 

0.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

37 

0.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.203 

1  15.032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

0.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

.46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

47 

0 

7.700 

0  17.589 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1    6.b77 

1  16.507 

47 

0.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.660 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

0.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

0.139 

62 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

52 

0.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  4a329 

0  58.158 

1    7.968 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.8:i3 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    6.315 

1  18.145 

67 

0.156 

58 

0 

9.502 

019.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1    a479 

1  18.309 

58 

0.158 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1    a643 

1  1&473 

59 

0.161 

real. 

0^ 

Ih. 

2*- 

s*- 

4b. 

5^ 

6^ 

«7b. 

For 
Seoonda. 
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TABLE  H— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  B£  SUBTRACrrRD  FROM  A  8n>K1lRAI«  TIME  INTEBYAI^. 

Side. 

8^ 

9^ 

10^ 

11^ 

12*- 

13*- 

14^ 

15^ 

^  J(» 

m 

m      • 

m      • 

m      • 

n     • 

m 

• 

m     • 

m     • 

m     • 

• 

• 

0 

1  18.636 

1  28.466 

1  38.296 

1  4ai25 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

12a630 

1  38.450 

1  4a289 

1  5ail9 

2    7.948 

2  17.778 

2  27.607 

1 

O.003 

2 

1  ia964 

1  28.794 

1  38.623 

1  4a453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128  • 

128.9^ 

138,787 

1  48.617 

1  58.446 

2    8.276 

2  iai05 

2  27.935 

3 

0.008 

4 

1  19.292 

129.121 

1  38.951 

1  48.780 

1  58.610 

2    a440 

2  ia269 

2  28.099 

4 

0.011 

5 

1  19.456 

129.285 

1  39.115 

1  4a944 

1  58.774 

2    a603 

2  ia433 

2  28.263 

5 

0.014 

6 

1  19.619 

129.449 

1  39.279 

149.108 

158.938 

2    a767 

2  ia597 

2  2a426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    a931 

2  ia761 

2  28.590 

7 

0.019 

8 

1  19.947 

129.777 

1  39.606 

149.436 

1  59.265 

2    9.095 

2ia924 

2  2a754 

8 

0.022 

9 

1  20.111 

129.940 

1  39.770 

149.600 

1  50.429 

2    9.259 

.  2  19.088 

2  2a918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  50.503 

2    9.423 

2  19.252 

2  29.082 

10 

0.087 

11 

1  20.439 

130.268 

140.096 

149.927 

1  50.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40.261 

150.091 

160.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

130.596 

1  40.425 

150.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

140.589 

150.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

140.753 

150.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

121.258 

1  31.087 

1  40.917 

150.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

151.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.062 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.066 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

151.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

a060 

23 

1  22.404 

132.234 

1  42.064 

151.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

122.568 

1  32.396 

1  42.227 

152.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.006 

25 

1  22.732 

1  32.562 

1  42.391 

1  58.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

152.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

132.889 

1  42.719 

152.548 

8 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

142.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

133.217 

143.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.aS8 

30 

0.062 

31 

1  23.715 

1  33.545 

1  43.374 

153.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

92 

1  23.879 

1  33.708 

1  43.538 

153.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

124.043 

1  33.872 

1  4^702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.a')0 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.605 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

153.860 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

124.534 

1  34.364 

1  44.193 

1  54.023 

2 

:iH52 

2  13.682 

2  23.512 

2  33.341 

36 

0.096 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

124.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.830 

2:{».660 

38 

0.104 

39 

125.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

154.678 

2 

4.506 

2  14.337 

2  24.167 

2  33.996 

40 

0.100 

41 

125.353 

1  35.183 

1  45.012 

154.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  65.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.662 

44 

0.120 

45 

126.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.616 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.832 

165.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

126.336 

1  36.166 

1  45.995 

155.825 

2 

5.655 

2  15.484 

2  25.314 

2  36.143 

47 

0.128 

48 

126.500 

1  36.330 

1  46.159 

1  65.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

126.664 

1  36.493 

1  46.323 

156.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

126.828 

136.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

146.651 

1  56.480 

2 

6.310 

2  iai39 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.155 

1  36.965 

1  46.815 

1  56.644 

2 

6.474 

2ia303 

2  26.133 

2  35.962 

62 

0.142 

53 

1  27.319 

137.149 

1  46>978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  ia631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

65 

0.150 

66 

1  27.811 

1  37.640 

1  47.<70 

157.299 

2 

7.129 

2ia960 

2  26.788 

2  36.618 

56 

0.168 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

167.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  3ai32 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side. 

fML 

8^ 

9^ 

10^ 

11^ 

12"^ 

13^^ 

14^ 

15^ 

^  IW 
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TABLE  n.--Sn)ERBAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTBACTED  FBOM  A  SIDEREAL  TIME  INTERVAL. 

aide- 

IG'^ 

17^ 

18"^ 

19^ 

20^^ 

21^ 

22^ 

23^ 

Soooods. 

m 

m     m 

m     • 

m 

• 

m     • 

m     • 

m      • 

m     • 

m      • 

• 

• 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.060 

0 

0.000 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.24; 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.069 

3  16.919 

3  26.746 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  ! 

'>7.424 

3    7.253 

3  17.063 

3  26.912 

3  36.742 

'3  46.571 

3 

0.006 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.065 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.566 

3  37.397 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  5a243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  4a741 

2  58.570 

3    8.400 

3  18,229 

3  28.059 

3  37.889 

3  47.718 

10 

0.027 

11 

2  39.075 

2  48.905 

2  5a734 

3    8.564 

3  16.393 

3  28.223 

3  38.062 

3  47.882 

11 

0.030 

12 

2  39.239 

2  49.068 

2  58.898 

3    6.728 

3  16.557 

3  28.387 

3  38.216 

3  48.046 

12 

0.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  16.721 

3  28.550 

3  36.380 

3  46.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.685 

3  28.714 

3  38.544 

3  4a373 

14 

0.038 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

16 

2  39.894 

2  49.724 

2  59:553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.068 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3 

0.045 

3    9.874 

3  19.704 

3  2).533 

3  39.363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3 

0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

0.055 

21 

2  40.713 

2  50.543 

3 

0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3 

0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3 

0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  4L205 

2  51.034 

3 

0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066 

25 

2  41.369 

2  51.198 

3 

1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41.532 

2  51.362 

3 

1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3 

1.355 

3  ll.ia5 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3 

1.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51.853 

3 

1.683 

3  1L513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3 

1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.062 

31 

2  42.352 

2  52.181 

3 

2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

0.065 

32 

2  42.515 

2  52.345 

3 

2.174 

3  12.004 

3  21.634 

3  31.663 

3  4L493 

3  51.322 

32 

0.087 

33 

2  42.679 

2  52.509 

3 

2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.466 

33 

0.090 

34 

2  42.843 

2  52.673 

3 

2.502 

3  12.;«2 

3  22.161 

3  31.991 

3  41.620 

3  51.650 

34 

0.093  . 

35 

2  43.007 

2  52.836 

3 

2.666 

3  12.496 

3SI2.325 

3  32.155 

3  41.984 

3  51.814 

35 

0.096 

36 

2  43.171 

2  53.000 

3 

2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0.096 

37 

2  43.334 

2  53.164 

3 

2.994 

3  12.623 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101 

38 

2  43.498 

2  53.328 

3 

3.157 

3  12.987 

3  22.617 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53.492 

3 

3.321 

3  13.151 

3  22.960 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53.656 

3 

3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3 

3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

0.112 

42 

2  44.154 

2  53.983 

3 

3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115 

43 

2  44.317 

2  54.147 

3 

3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

0.117 

44 

2  44.481 

2  54.311 

3 

4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.475 

3 

4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3 

4.468 

3  14.296 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3 

4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3 

4.796 

3  14.625 

3  24.455 

3  34.2S4 

3  44.114  . 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3 

4.960 

3  14.789 

3  24.619 

3  34.418 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.464 

2  55.294 

3 

5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  45.628 

2  55.458 

3 

5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0.139 

52 

2  45.792 

2  55.621 

3 

5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3 

5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55.949 

3 

5.779 

3  15.606 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  56.113 

3 

5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3 

6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.153 

57 

2  46.611 

2  56.441 

3 

6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

0.1.'V> 

58 

2  46.775 

2  56.604 

3 

6.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56.768 

3 

6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161 

Side. 

Tttd. 

16^ 

17"*- 

18^ 

19"^ 

20^ 

21^ 

22^ 

23^ 

Seconda. 
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TABLE  in.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


1                          ^^^^^.u^ro.,^-^ 

Sutor. 

0^ 

1*^ 

2^ 

3«^ 

4^ 

&- 

6^ 

71. 

Seoooda. 

m 

7  o!ooo 

m     • 

■1     • 

m     • 

m     • 

m     • 

m 

• 

m    m 

• 

a 

0 

0    9.856 

0  10.713 

0  29.509 

0  39.426 

0  49.282 

0  59.139 

1    a995 

0 

0.000 

1 

0    0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1    9.1G0 

1 

0.003 

2 

0    0.3S9 

0  10.185 

0  20.041 

0  29.893 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0    0.493 

0  10.349 

0  20.206 

0S0.06S 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.008 

4 

0    0.657 

0  10.514 

OS0.370 

0  30.227 

0  40.063 

0  49.939 

0  59.796 

1    9.6G2 

4 

0.011 

5 

0    0.831 

0  10.678 

0  20.634 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1    9.8i7 

5 

O.OU 

6 

0    0.966 

0  10.842 

0  20.G99 

0  30.555 

0  40.412 

0  50.2f^ 

0.121 

1    9.9S1 

6 

0.016 

7 

0    1.150 

0  11.006 

0S0.863 

0  30.719 

0  40.576 

0  50.432 

0.289 

1  10.145 

7 

0.019 

8 

0    1.314 

0  11.171 

0  21.027 

0  30.864 

0  40.740 

0  50.597 

0.453 

1  10.310 

8 

0.022 

9 

0    1^78 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

0.617 

1  10.474 

0 

0.025 

10 

0    1.643 

0  11.499 

0  21.866 

0  81.212 

0  41.069 

0  50.925 

0.782 

1  10.638 

10 

0.027 

11 

0    1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.0S9 

0.946 

1  10.802 

11 

0.030 

12 

0    1.971 

0  ll.ttM 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1.110 

1  10.967 

12 

0.033 

13 

0    2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1.274 

1  11.131 

13 

0.036 

14 

0    2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1.439 

1  11.295 

14 

0.038 

15 

0    2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.740 

1.603 

1  11.459 

15 

0.041 

16 

0    2.628 

0  12L485 

0  22.341 

0  82.198 

0  42.054 

0  51.911 

1.767 

1  11.624 

16 

0.044 

17 

0    2.793 

0  12.649 

0  22.506 

0  32.382 

0  42.219 

0  52.075 

1.932 

1  11.788 

17 

0.047 

18 

0    2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

2.096 

1  11.952 

18 

0.049 

19 

0    3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

2.260 

1  12.117 

19 

0.066 

90  U    3.285 

0  13.142 

0  22.998 

0  32.865 

0  42.711 

0  52.568 

2.424 

1  12.281 

20 

0.055 

21 

0    a4S0 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

2.5b9 

1  12.445 

21 

0.0G7 

22 

0    3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.^96 

2.753 

1  12.G09 

22 

0.060 

23 

0    3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

2.917 

1  12.774 

23 

0.063 

24 

0    3.943 

0  1^799 

0  23.666 

0  33.512 

0  43.368 

0  53.225 

3.061 

1  12.938 

24 

0.066 

25 

0    4.107 

0  13.963 

0  23.8S0 

0  33.676 

0  43.533 

0  53.3S9 

a246 

1  iai02 

25 

0.068 

26 

0    4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

a4io 

1  13.266 

26 
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